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Part 1 

General D« 8 orlption 




!• A.ppUoation, 


.2« SP«olftci|tio«* 


3* Conrpi««iMt % ; 

4. 7li« otroult And a brl*f d«44ziptioQ of It... 

5, OonatTttotiobftl footuroa .......... 

P»rt II 

Operatdoa 

1, Prallaloary Inapaation of tlia Smohroaoopo. . 

Oontrola and tbolr i^notlona,'. 

r , /?vdtchln« on of the synchro scope and opera- 


tion procedure. 


Part III 

Description of the operation of circuit units 


1, Signal channel 


2, Synchironlzatlon and sweep channel,,..,, 4 P 

7., t^lse duration calibrator 

^Jlse a’^rlltude calibrator 57 

f, ■ocrrer unit and oet.hode r«v tube runniv rlrouit fp 

A rnendlces. 


1 , Vo T te re rt , 


?». TsosslhTe bruits 


7, circuit soeclcii»ot,ions 

• •• * 

4. Senl-wlrlnr dlarr»>«». , . Insert 


, Internel connections oe ▼elves 
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r"*" r: 


OBnmi WM|Rn» 

1. ABBllMtln. 

The tTB# tsM anwmoeooBe la a lebontonr laatruaent 4«- 
elSB.4 tor aVealoplai,, eiUMai. and aheekln* 

ilB rtetortee. 

ihe 1# * ailtiemur naleerael Inatnmeirt as 

It ?»«*.. fiw ta.* t«.a«^tl,,^^«f .betll p«loaie pweasaas at 
aarloua f*a*»i*taa « rtort poise auratton, 



1. «e ei»une«l»»,k aadn-wapilto^^ „4 ehopt-auratlan 

pulses without Ailstoii^bii, ■ 

2. Th* MaaurtBtnt of the duxetlon of the pulse under teat. 

3. The neasurement of the ajipUtude of the pulse under teal 

4. The time delay of the tTl«gored sweep fron lo to loo al( 
roseoondSa 

2. apeolfloatlona 

The synohroaeope 25 M oompllee with the followim? sneolfi- 
-'ationat 

1, The synohroaoope prowidea for: 

shave and nol.rlty; 

b) the obaermtloa of Tolta^e curves nf tmdamnec nsclils 

tiona; 

o) the measureraenta of pulse durations and- anpiltudeT ; 

2a The Syuohro scope provldea for the oboerrstlon nT • 

a) pulaea with durations f rom o.'> to 3(y>0 wlcrose'* r is; 

b) undamped oselliatlo ns with froouenoles fron :.o o.t .a. 

to 1 me, 

3, The Synohrosoope Incorporates a vortloal-def lent i on 
" frequency re soonne '‘rom .3c e.p.s, to S r?c. 
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for the ffoa^ eflffc of th< puXse nndT by 


■legop»j>Qa#« with rmvpwt to th« start of th» 
•) withtfat til* •xt*mal «iTld*r! 


li li»* - T5 otaM tiO%i 

mgh ♦ 0.51 — 8 *hina glo^t with a jai*il*l o*jaei « 4 
tanoe not ***— dl«g ao^j—f t 

%) with th* *xf nal dlrldar - not 1*88 than 5 naaolnui 





ln« voltamai 



*) without th* •xtemal dlwlder 


1) for low-lnpedano* from o,l to 1 to It 


g1 for hlnh l mp* d ano * not In eyo ews of loo Tolt8; 
w ith th* OTtar nal dlridar - 600 Tolts. 


Hot* . A t an I nput Toltag* of 0,1 Tolta, th* effaotlT* 
long* on th* so r** n jof the oathodo-ray tube maa miraa not less 
tha n ?>S ana fr om peak to p^tc. 

I'f 0. The input of the Tertloal- d efl eotlon amplifie r Is pro- 
Tided with an attenuator, havlnf; attenuation factors, for the^ 


hl«h-ohm input, of lo and ico with an aoouracy of 




9, The Tartloal-def leotion ar r>llf ler channel la nrovideri 


with a seocmd attan^iator, havlnjr attenuatl.^n factors of 


and lo, 

IP additio n^ the vertical-d ef le c tion arrllf ier channel 



pro v Idee! ^I th a nooth ^cin re<^MV^ 1 5 
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• 1 * - 


Daarrf all the liiaori ptiona relating to the controls, 

horizontal iwinols are rigidly attaohed to the ver ' j. l 

(*anel and to eaoh otbwr. Thus the ohaasia represents a construo- 
tlonal whole. As teji lil^^ haen neationed, the ohassls sUdes 

'[^iieli- It is seoursd by neans of two 
sormnt <tfs the Synohrosoops. 

AO'^1 esss is at the aides, behind, and at the 

top, in order to ensnre ▼eatllstlon and an e-ren tempera tnrre in- 
side the synehToseope« 

in addition, a handle is attaohed to the top of the oeae 
for oarrylaa the ^ymCt^eedpe. 


Tol^**de . directly to 
eethode ray tobe , the swltohes flK-s 

Wie bSek of the shse 1# also prorided with oneningc for the 


door for glTiiys 


reeeptaole of the fpi^pin eonneotor for snpplylnf; the elmrle- 
stage anpllfler (eethode repeater), the fuse, and the detachable 
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Sf?I3C 

ft 

■'•:aes 


^WKKR 



piWiWii 



33- 4.'*'' 

iflWfsiiaijBji * -■ 




12, fi# ti irlia taw i7a«3k«||l^li<Hr 


iaas3s 


»5 lat^rtasl jja^ioalsattoa "iy tiia Mitf 

b} axtarsal 979«\roal^iioa ^y xaeiss of is ntaroal 


L5, f?:.a jyasiroalzatloa layllftar 3C.«r«t sta!>la oj^ratloa 


3ritij 


a) latofsai ayaelirogiratioa ytt> a,l wits a;ytl»I to 
t >a l3?3t of 3y3a]Uo»3o;a; 

axtarsal sjrao-’sioalsatlca *. ^ ^ Toltj for 

*.*■* r«jatltlr« sr^ay airf fKia 5 for ti* irt ^»£#4 

r'i«2. 

U . fta sw ?if 0 30o;a ?ro rliaa _ for 
of t!i« gy aoy fira a lO to l£0 al4 go 3i»2 Sl f « 

liratloa riti ti* al* of aali^ratlc* »A*rji. 

* ai4 Jo alaro 546^054 J iotos4tr-4[ 0 |f 4ara tlca of ^ 

»4 i*a«p, f*a ^^jurl^ 

14, n« :3rae3LPesoQg4 prortiai 
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aapllttt^a of 



17. Til* ggpMhxoteoi^ tmm vroTivlcm 
slffiiala dlr«otly to tho tortiool aai tortaoilii^ji^t^ Of tho 
oathodo ray tObO. 

16. Tho 

tur— raaelng twmM 

00 to 70lC. 

19. Hio Bynehroooddl 
t y of ygH aod a toppaacOUteM ^ 

Lon^tliy otora^i of tio 
at tonparatoroo ranf^ae fro* -40*C to o40?b Itoto 6ot put It ovt 



-’f' • V -- • 

t i. , 1 ■ H' 

to botMol pooklfli 


of order nor deereaae the aeeuraey. of its optratiot 1* ooraal 
woxtlnc oondltlone. 

The Synchro scope ean oper ato ooa tlmiouoly to rlag 8 heure . 

21. Replaeenent of rairea does net dtatnrb norwal operation 
o f 1!!<e aynehro scope. 

The Synohroseope funotlona noraially with ohangea o f 

in the supply roltai^e . 

23. The Synchroscope Is fully powered fron a»c mai n s of ll5 j 
127. ?20 volts, 400 and SO oyoles. 


3. noanlenent 

The type 25 ^t synchroscope Is furnished wlthj 

a) a working set of valTss, oontainlnie the following types* 


6 )K14 • 

«n9 . 

«06C . 

ciiec . 
loHQC . 


five 

eH70 


two 

5C • • • • 


four 

? 3C .... 

..... one 

two 

pilot lamp . . 


one 




JJ 
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b) four oublua of tw» trpM '«j|»v ' 

soop* to ttao obj««ta to bo 

o) a oablo with an oxtoratl . 

4) a los bookloti 

o) a pa^ng; box, '• 




no# of tho aouroo of tho olmal to ba InTaatiaatad 


and to attanuata It 


In addition tba signal under test ean ba applied to the 
attenuator through the axtamal dlTliar supplied with the 


chrosoope, whloh alao attaiMataa the signal br a faator of 
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(fit ii l«i^r»a30d 


on 


« ^^<itho<lo repeater lix^ 
tdi*^ ttil 1:;^.^ • ^ ' '' ’ 




]^|30^' thlfbu^^ tHe ddlay llao 


ohUh li(,\toadd4'by>«^^ l|c^ajr^t^4n^ i>»a the plate of 

filri 1, ayiiohfofllwition aaplif lor (In- 

toi‘Gal .jynohi’oniz^tton), ' " 

ftttenuaioy jionalata of four aeotlona and atte- 

^^lgnal by a fha la^ 

:^!l and 

i!^r /artlcal-dof laotlott airpllflar. After a-nllfl- 

p ... ^ ”' d. et-,,. .. ...^^ 

la applied (M lanoad outputs to the vertlcal- 
’fehd cathodo rdy tuba. 

fha aynohronlr-lnff pulaaa tavan Inal » tho .•jynohi'o joopa 
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of th« »yn» 

' ■ .', ,V * ' ' 


ehroni miloit* 

J9 and opo- 

ratea on ly whon It roool T oa a otartinj^ pn lso a^chronl- 

^atlon aMpllfl er and genoraUa a aaw-tooth roltaf^a which Is anp- 
Ilf lad by the eweap a npllfl or (^Iwa a and Jirj) and applied 

tha horlgontal ~daf laetlo n y lataa of tha oathoda ray tube, caus-j 
ing tha baaa to worm fxoai left to right aaroas tha aoraan. Tha 
awaap spaad pan ba adjuatad, pro Tiding tha f elid ing timaa of 
traral of tha baam aoroa e tha aoraast 8 , lo. 50 , and sso micro- 
aaoonda, X^la aah y It poa aibl a ebaa rr a pulsaa terlmt dura- 
tions from^ p , a t o 85 0 Micr o a aeoa da, 

Tha syachronial ng si gnal can also ba fad to tha rapetitlTe 
-sweap saw-tooth oscillator fwalra j| e), 

in this oasa, saw-tooth Toltage Is nrolled to the horl'"^ntMi 
de'^lectlon ole tee of tha cathode ray tuba. Tha frepuency of the 
aaw-t^ioth y- ltage Is adjustable to any yalue ranplnp fron 10 to 
100,000 oyoies, making It possible to observe both slow nn'i fast 
periodic procassas. 
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/.a in the one. of th. trlRgeMd „oop, th. »«-tonth toI- 
tag. ie fed to the eertreSvdlfKSen plates of the oathode 
ra7 tub* through th* airv^p anpllfl*^. 


olroult dl 





h* blook <U 


th* third 


whlni Is hro 


•'tpS' slid ot a aultlTlbrator (vaiT* 


J|lS ) , b* latvo4n«^ 


nd th* trtggerad s*»*p osalllator . 

(start Ina) signal Is f*d 




*r*< tmnev oaelllator with a ti»* d*- 


yjj of ragp iQ to loo lalsroiwaondB. ^ ’’’’’ 

The Tarloua typa* of sw**p ar* swltohad with the aid of 

"M gyltoh /TK^ee all th* wafers of which ar* nounted on one 
abaft- 

Position 1 of th* switch flK-e gives a repetitive saw-tooth 
sweep. Position z of the switch HK”© gives a triggered sweer. 
Position 3 of the switch flK-e gives a triggered swee^i deluged 
with respect to the starting pulse. Position 4 of the switch 
flK-e gives an a-c sweep, in addition to the above-mentioned main 
circuit of the Synchroscope includes the following 
additional elenents: 1) amplitude calibrator, z) duration calib- 
rator. 

The amplitude calibrator makes it possible to . ly •, volt- 
age of a known value to the input of the Synchroscope, and by 
comparing it to the amplltuue o'* the pulao under test to doto-,'- 
mlne the amplitude o'* the latter. 

•^e pulse duration callbratnr (negative-resistance n:ollla- 
t r, ma kes it poss ible to superi mpos e calibration 

marker* (by modulating the tMce intensity) on the rnlse (inder 
ar.i in this way to <lat.en’>ire the duretion o'" the rulso. 
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on 1 tor Is started by the tr^ 
o ^,0 Ilia tor ^ r.* oal lbra tton narlcsrs are svnelim - 

n i z . the .of ^ tly osolllatQr and appear o n 

•tatJoaftry ■s rity , 

The power block is not Inoludsd In tbs blook d iagram, as 
with al l the elemnts of the circuit is ob- 
▼lotts . p ower blook oons la ts o f on# power transformer and 
two reotlfters^ one recti fier (hl^h-roltaae) snpolls a tbs ca- 
tho de ray tubs, the other snppliea all th« other e lements of 
the el realt y 

Si QPUJtmetlonal yeatorea 

A. The Desi gn of the Byitehroeeope 

The Sraohroeeopa la assenbled on a ohassls which Is slid 
into a metal case and secured by screws. 

The chassis of the Synchroscope oonslats of a Tortloal pa- 
nel on which are arranged all the oontrols, and two horizontal 
panels on irtiieh are mounted all the yalwes, the parts, and the 
parts-mounting boards, on the upper horizontal panel are arran- 
ged the yalTes of the rertical-defleetlon amplifier, the ralves 
of the repetitlTO-sweep oscillator, the ▼aires o-^ the trlggered- 

sweep oscll s or, the ralrea of the horlzontal-dof lection osoll- 

e 

lator, and the walwe of the diode yoltneter. 

In addition, the following elements are arranged on the 
upper panel: delay line, eleetrolytle oondensera, paper-oil oon- 
deasers, oorreetion eolla. Internal adjusting potentiometers, 
parts-mountlng boards, and other parts, pertaining to the signal 
ohannel and sweep ehannsl. 

on the sane panel are arranged the oethode ray tube soak 
a board with tha Mrltehas niC-:^ «nd flK-A and tha Input Jaak 
fs and fd, and tha power transfonnar swltoh. 
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- 11 - 

The cathode 1^7 haTin g a dlaneter of 130 1^ a*w 

ranged above the panel end la proteetad froa the notion of eladt^ 
ro-magnetle field# hf MftB« Of n 

The following elewenta-';»re 'a> p i ip | #» ’ on the lower Herla^nti^ 
penelt the miw; tftn lif1»ht»nli«tlfl»^«UiapU- 


fler valve; the aweafeAeinr the reetlfler -«nlve#|. tpM. 

power tranefoimdrt ««J^l 7 -filttf eondensera; the eeeep 
owltoh (riK-e); the Moep ip ee a and frequenor switch, and other 
pax^s. 


trana foniir ia henaed i« a laMae tle a||lej^ Tim 
ooila of the negatlv»»reelatanee eaelAlater are housed In a 
oonaaon alnglnina rtUeld and are loented wder the panel , on 
hraeketa at thf rea».of thft elieeeU:Ja» araaiMeed the reeentaaie 
of a foar-pln eonneeinr f fo» aepplyinit vp|,tnjte to a ehe»etage 
aapllfler), an Inteiaoelelng hntten. fnaea, and the amdc ping of 
the supply-oord eonneetor. 

The following parts are arranged on the vertioal panel of 
the chassis: the hrightne8s«’eontrol potentloneter; the fooue* 
control putentloBieter, the horizontal and vertioal bean-poel* 
tloning-oontrol potentlonetera, the horizontal anplif loation- 
control potentiometer, the aynohronlzatlon anpilfloation-oont- 
rol potentiometer, the sweep delay control potent loan ter, the 
smooth sweep frequency oontrol potentloneter, the oalibretion 
signal amplitude oontrol potentloneter, the Input attenuator 
swltoh, the synohronlzatlon polarity awitoh, the synohronlza«> 
tlon switch (intenvil-ertemal), the oalibretion signal off-on 
switch, the ooarlal test-eignal Input and aynohronl ration lacks, 
the ground binding post, the pilot lamp, and the pulse amplitude 
oullbratlon meter. 

The vertioal panel 1» powered with a facing panal which 
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»- Vv^ i' .1' ^ ^ -3'. ' *. ^ 


Lvld^jp 





.•Vi. 1^-;'' i 3 vtK v iv. .. ... - 




.VvM 




I S^pic 6t th^ aynohro adog^ , 




and the 




d^aili 




* tvi* >„• 


4'f :-Zi 


'•g^lP^ippijLiza'tloa* Jaoki 


foip^ o^ei)tioii to the ' 
^yl^^ Htt^t tr<)ii the 

iljfsiv.ia they'dre fitted with 

coaxial rlgldjy to the 

phieo-t 'jiijQdl^f'Wial^^^^ iattey^ie/pIcoYided 'with tHe corroapond- 


^'■■■J::iK:k'^^'Mi^):W&i'^i%- ■' "‘■'■V.-. .v: 3. ■■i.. >'..", i.'.^ ,.■ 

n:3*.-. ’:;:C v-' 3 , 

'?h^''^e,i^a:^|‘i^^a:^“’pp'the. t.he a^ajfe i^i?t.-i'lj aho-tn 

\ 3 ..'^"a;;..;v^ . .3 '■ ' ‘ 


33333 v.- 

/■• 3 3,..; ..: 

.-.;-^if,3-:.» : 

■w--'33^ .:'■.' . ■ 

■ 33^3:,. • .. ' 

■ . : i'i.'-*^'. > . ,. 


; ■ ■ '■■■■, 
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i PAH1? IX 




OJrlRATlpJI 


tUO- to the 30Ujr*J0 ot poweir 

to aet the anpply-vol- 
% pojr|oe^44fn«; to. the >iipply volte»ie. 

f -''" - • ' '.: 

0n4. thely -jiAinotlone 

[^§ ..• ‘ oott QQ the fro at panel, oj 

i^J; ^^'ii s >,'':■>■'■/ ' ■•;,■ 

f‘ t96d>rtk\iSt* e^oopo: 



4 ^ 

•6 




;j 


pi^alO* Arrengeiieat of ooatrolJ on 
front panel. 


l4-.potentlor3,etejf R49 for aontrollln^ 
brlghtneee, and po.ver a^ltoh i9C-*lt 
3 --poten.tiofaeter H30 for ahlftln^ hsai 
Vertloaliys 3*-poteatloi;eter R12 for 
jTiOOth aapilflcntlon control; i--i.flt 
oh nk-2 of second attennatorj 6--a.feeij 
awltch OK'^t d— Input attenuator 
lowlto^i fTK-1; 7-'^^plItUde callbi-ator 
fanfltoh (iK-lOj C--duratlon calibrator 
ayritoh bK-3t 9--alfnal Input Jdclc fl; 
lC--ground blndlr^ post; ll--calVbia- 
tlon. atonal .amplitude control wten- 
.B4.7» t2--foouj control potan 
tioVeter Rf>l; l3--potantlor;eter Rfft 
for ahlftluK bean horizontally; 



laiBp, 


I a) the contr.3la of the cathoda lay tube b.v\:n; b' t-l.e controls for 

I 

i rcKulntlnK the Input elK.nal; o) the contras of t'o- <nvner.-i: 
d) auxiliary contiMlo. 


f 
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V' 



pot JatloR-at^jf 

dViptioa * (bright- 

b'jflglitn'taijj <it tha/'Spot oa tbo 

dpoi-atlng 1 




oa tiia saisd '^haf fc 

; 

tno »*Brightnoao- 
iwitoh to 

aecoitpltsheJ by asana of 

•ft |.fe4-^;0t,f 1 03ft as3.t»'|b«'Knb.4'.oi*i,'f»hloh' has thO- IneoiPiptloEf 
7 l#i%4#v(?<>bii3ff'TaiO' odatrof allbw'^ tha'boot definition of the 

/# 1^ ’sblf ted “fei^tically by aeana of 

•■'■}'*%’■'* '> '> 'f-. ' * r’*-' ’ 

pf whleh ,ha3 tba iaaoirlptloa 

" .. tamed to the ylght, the li.age 







- ' ::;4*/‘jCh||^fill|Jp^ l#"3hlfted’hOjfiiKontally by meana of 

thp potenj^l^pl^l^^^'i '^*5.® knob of Vhleh has the Insorlptlon 
*Od^: :X*'={^£f:ari|s^it^ knob Is turned to the left, the Imrs 

lAO'vea to ^pvi:S|;'wlaen the knob la turned to the right, the 
Imge FiO'?e3 to ' ihe aright, 

This Gonticol. allowa the litisga of the signal under teat to 
b3 roaitioned horizontally. 


-j, 
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'itr 


.'I, ifealgaalMndar taat la appU-jd to tha 'aok at 

Jha Xift-iiand pornar of tho front panol, «rkaJ with tho 

i n? t pt ipii’ ** ( lnp\i t ) , 

^ tagMlatad by jr.eanj of thraa Vnoba 

“«» «««!> "'»> iv*'® tl>« co,*„n Inaorlptlon 
•* (Input signal ad.luat/.anti , 

■ jT^Jitlona, 

/ ohanHod. m tho 

I ; ohias) tho Input lapodanoo of tho .•iync’u'o- 


.3iF^l l3 not iitton»^ta-i,'^ 
^ I f p Input linpGtluiicd l.'j n 

1 ^? ^ttdnu^l toil , In tho poaitlon j find^ 

by 10 oi^ loo ra.^pdotifel/, and 


,• 

a 




tho InpultlWpoAartoo lo 0,61 negohrts. 

th, anplltd^® /p.r tho ot^nal ondor toot to to bo ^soaourod 

b ) Th<>' awitoh flKt^a , -Yhinh haj two rolaa and four coaltlona 
(rolddla knob* onric9d ’'Ouna<5naiii<s ••—attenuation) pro/ldea for 
tha attenuatidri of the Input signal by faotora of 2.5 and lo In 
accordance with, the Inacrlptlona above the knob. 

0) The potentlciceter Rli> (upper knob, marked ’naanitoji ’ -- 
3iEooth) providOe^for the smoth regulation of tha mgnltude of 

the Input el^nati 

! 

fba t’^ve ep Contrtjle 

The a%f,ltch plC^Q, which has six pelea ajid four ooaltTnna, 
la Itjoatcd 'inder the voltireter, ite knob ivc^ ♦•h«3 i p.mrl ^ 
x^aeoepvfiti ** (jiweep). The a^itch nerves for ae''r ';^h »’ t’ e ^v’o 
of .xYcep of the ;Synehro3cor;e, 

The position -'•H.^i. a^'inn.-® (RecetU.tvo' no r re;.ronn •? r.o t po 


/ 
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brt the repetitive (aew-tooth) ^eep» The poeltlen 
porfbepoiibe. W the triggered fjwe^ |tie 
poaitiott ae^eias^btl* (oeilVe^^ eorrei^nba t<^ the Jeieye<i 
sweep* TJ^ obi^ee^ndt^ to th|'^!^hlng 

|ii of an a•^^ aweei^ t]h^ ^e srtipptyihg' tie Sy^bl^i^edoce* 

'TftiojtfvAeS aly po^ee^a^ 

proTldear the |eieet|oi|^^o^ ,th^^ rerfgee of t^f ^^epetl- 

^tlVe and trfggered ^eep,' ik; hecol^nc# with the Inaof iptlbla 
abovo the 


H 


*• R«l an» M 4 ()inol> M f ^64 

aaoothly within the aeleoted frequeaoy ranKO. ' ' 

d» The potentloneter R78 (knob lanrked •* /eiiiieH^ie'* -- awpll- 
flcation) ad|n3t3^the^aiaplltude_of the repetitive and a-o aweepe, 
5, Th®j^tQntlomet^^^^ a^ie jt :!?cKa pae3«pfnnf— | 

jiwaap delay)^ j^rlea ajnoothly the delay of the triggered e^teep* 
froiai 10 to lop gloroaecoiide, when operating the ayncbmacope with 
a delay triggered w • 

D, A uxiliary Controls 


The 3,»1 teh J^K-d * 




/’Vm f e;i2>Hce iit ** t D’^ra tion 


calibration) aervea for 3^»ltohlng on the negatlve-realatanoe 


oaolllator, vhloh geneiatae the c»al lbi“atlon fy^i fk e ra 
the dnf?itlon of the pulae under teat, 

?.. The aifltoh IlK-lO, larkad ^iCe-aiidpoa*ta ajii.iiii’yiui ** (Aiipll- 
t'ldo o ilibiatlon) , awltohea on the eallbi-atlon algnal for .wa^nr- 
‘nr • ; j '. 'plltude of the pulae undex* taut, 

. The potentioss^eter R47, irarked ‘Piaii-^iKeiCKj (Volt^ige), 
ti'n-t' a- oothly the voltage oi* the callbititlon algnal, .<hloh 
" ' read jn the joalo of the voltir.etei'. 
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:Z4hac)ia§;ih# .\ . - ■ 


haftd oorn^r sn*l 

' . 4 

d Jt 1 9 yna 1 ay no hro 



.'•y0.iw4^4 - (Aapllflcat' 
g^^Hifle^UonesI- the fo llowi ng 

roli4«4 =''■>. 

-'nz - ' 

ZZ; '■ 'i' ■" z^:- .if lu, 11, AtfiurisOiiOrtt of 

rt| ^ ddj)trolJ on roar yanoi. 



;|jr|ohrdW9||^^ 




' .V ^ ■!: i '^C 


-r o) btn<liA4^7]6<J|tfe^or groiM I— ‘jaoJt fA for <31 root ao- 

v-w .■ <' i v,iV;w-' •. v' ' ■-. ‘ " pi lea Mon of roltago to ’’x" 

tjfio ofinaala of w Synohr<o400po, platoat Jl--taok Ta for -ii- 

,4. root application Of /Oltago 

At >ih9 IJAdk pf t!i3 ayftttifoaoopa, to Plata j* A— juppiy- 
, ^ * foitago j/rtltoh fliC-Oii— ifflt 

I aa oaa toon noiitloned^^ la loeata<l a >)h (Ik^S tot 'ilaconnootln^ 

. , anpll/lor fj.o.« *»/» platoat 

! •loot* rfhl'in allOii aocoja to tho Jaoka ^ S— iitltih flK^4 for dljooa- 
( , . a^otlrtg Oiapllfler fron "'r” 

, ( ;5 an'-l fl, tha d’.rltohao flK-.3 and pXatajj 4— Off; ‘/--Ainpll^ 

I flar; 8--On, 

I IlX-l, and thJ a*ipply.*iroltnga ir.»ltoh, 

i '“ 

Tho n f i'angojient of tho aboia 

r-i_>-ti V.j .iho.iQ In figa 10 and ll, Tho taoka f,^ .iorvr< i*.'>r ^r.;’v- 
iry •:<:\Vi^i3 'l,i root.ly to tho yortt ■'.al-dc^l eo » ’ -m '<v •.•'•i.>. «.. , . 

Pi 'u», vo ’■'.I* applying? Tolt'3ge 'itroot'y to tb^^ horlvM' t't 1 

' ‘ >-t ■V-twVi. 

I 

■’tchOJ IJK-' PI.4 r*.>r p5.,.>.. ■ - _, -n- 
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*»’ . ::X 




th<s tntoirnaV-oiyoult, ? , '■ 

^ ^ Vi'”' " 

['^ '■ ’ " ' ' ' ' •■!'•:■ ■'. ■ : ■''^■/ ;> ■' 

[', ^ O per^tloa .' . 1 ? 

I ■ V--’ ' ■• ^ / *. ■' ^ ■' ^ ' i'-'’''" ■■■‘'' ' '■ ■^'^' • ^ ■’"' ■ ' '■ ' * ' ■■ ■" ' ■'’' 

,ProQ e<l ui:^ . f; ^ ' :4' f, y'' 

? ;.V. etfl4 P rol ti-jlivi yy • ,. 

. ^ . .-J^*'-; ’. ; . . ^ i ■’ ,•. ' ^ ■.. , > ■ .^ ■"■ .. . ■ k--' .'.v ■' •- ■ ?' v ; .-v , '. •■. ■. ■' *. . . ' ..."■' ;'■ "' 


t which Is ^nged w.lth:th« potsntlomstsr, which ^eguXstcs. th® 
pfi^%t\.Qa9^ la n»T®d outf of th® poaitlon •Bil#«)«>H«K<Jt’*’ (Off), , 

^3’,MrtifiCd4 hj>'- fhi?' h 'mlttuth it ''ia< 

'■i'^’':^rs,'r&.* A' S. i •■/' ”' • '■^. /\ .■*'■“• ■ ' .(• /• ..'■' ; ,/ .' ■; .. - ^ ' 

'••: rtd.d^S'.yar/ tot.•/^^ >; cr'-'-';-. i a .•.., • .' .. ,'-. .-. ” ■■- -'. 

' t-' ■ / 7 ■/;' "■'} / /■■•.A- ;' // 

; t&'^ b^:;iS:'Tl3lb^^^^ <*n: 

r 'Ha r'*£ 7 '^' '' ‘.''A * 7 •■-■. ' / ‘j a'7 ■ ' ' ' ^ - ‘ 

oath^ds^yaytiub®;- Th# beai»/ 'should mt be: brlahtA >' *' 

; 7ir‘ 7 '' , jj: 7 'f ''7a J' V ~''"r' ■■ .'* 7 ^7 ^ ^’■'^.. ■ 7-if- % >■ ■ ■7'. ^ /. V" ■ , ' >: - 'f >»; ■ a . ‘ ;.; . 

H; ttdi- w®!!/: scchf' 7 -.-'/a 7*7777 ' .^‘ ^ v* / : ' ^ 'f :7' '' 

A - fy- fy-' H- A AA' ■ A Ar-.H -■‘^ . A ■^ ’.' >. 'F i. . ' ■: 

aVaXa -H. '^ -■' .-f ■■;■-■'-■ .a'’ '' a ' /'.'Va .'* '■'■ \ 7- V ^ 7» * ''i 'A ;• '.- :; ' /, •• j ”' ,-'''<■ . ' 

A-7|v#77^i^M.t ' Thafc b^ ffli/'anbu ld hot b® to f C oh oh®/ sibt' of ■ th® 7' - :-. 

' ibiftl h'h 3- this' wH i tlid %v^^n t® ’ burh' o\it 7 , 'a.;-; 

' M-' 7Afr|^|H7Af|7A77":A777Av^Ti|^ 7 a" T a; ' ' 

;ih®.,'bbcn' is a®' round •: ■ 

ani^ 'ilHamlji': hi'' .7:7 ■ AA hHa/v 

' ajd ’•0®iYf;<(i Fositloi 

^ 7 '..jr.: 77 , , 7',/ "ji' ?“ 7'7 '7'*^ ■■■’"; “ 7 ■ 7'7 '-7 ■’“A' , ■■.’>' f, .; . 7 ■* ^' , 7 a 

ani' r" FoafiConiiisb'ih® t>ia'yi''lh"'thi’c thd'i’cr-birt.' .‘ 7.' J'",' 

' ■'■A 7"Y '■• ■'’■7' ^'” V' ' ' ♦ •: ■. ' ■ '■ ' ■' ' Z ~ * ■■■ ■• ■ 

Af toi th® 'syhchiiacop^^ hds^ been' ysttohc prx and it Jvia wara-^ 

•3d up dui*tng. to^l^- ^ and' thi pr®ljlfflln®fy adjuitftcntd h®v® 

b-icd-itid®, It tot opcj^tlon, ■ Th® typ® of oporatldii can 

no^f 301-30 ted aid noediVav/ ot).3oy»itloni and ;;ca,nuA3i>ontd- 

■ y «ia,i ; jjjA'A - ■ ' >’,_ ■ '7 ' '" •■■' ”" ■■ ’ .** 

poirfOii^-’d, ' 7’ '7." ■'' '. ..A- ■’ : . ,7 7 a7-'7 

. , ,t .^7 * ; ‘ .1 '■ '7 ■; , ' • - *S ' . * . ^ '7; > ^ 7' 

whoo J-Jioo^lfig tho typo of ■op7*nt(o;f lt iVii^iCi vii/ d04 
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• E? • 


tmlMt tbm mi—p sp—A «lw 1»- 

p«t iap^nom, th« fOttree of th« flrrnohronlcatiott ' 

type of oonneotlon to ttoe ob ject xmder teet (diree^^W||l^^i&^ 
put of tbe Synohroeoope or through the external dlTlderl. 

The selection Is usoally deterxalned by the ohamoter sad 
aagnltttde of the eoltage under test ei^ the peoullarltles of the 
oireuit ilMlw eer^ ot iose eondltlons are not kiioea, 

or M neoessary^^to dftex«i- 


or U,iin: ^ 

BO 


'l^tslcea 


W-% 'I 


ana of 

/ tlM {ipraeitl^^ should bo 

iii|J(ieleotiiig the type d^ 'operation. 




WlMB •dpefiftei^^ of sweep it Shoeld be borne in eind 

that for ^ebaerrlsii perlodieal sisn- 

i soldai' is^yiiil»/<fiiile. the triggered esMp serres for obserring 


pelees. 


/,y^y>'?v 1-- ■■ 


The repetitire liOep is prorlded with ooatinoous fre<iaenoy 
adjustMSat ranging from 16 to 100,000 o.p.s,; the triggered sweep 
has four fixed ralues of duratlont E, 10, 50, and 260 eiorose- 
conds. 

The type of swee p la selected by neens of switch fIK*©» 
knob of which Is located on the front panel and Is narked with 
the inacrlptloa •JPaeneprsa •* (sweep), 

b) Sweep speed (yrecuency) 

The speed of the sweep should be seleoted so, that the shar** 
of the Toltage pulse or the ware under teet is well seen. The 
image should be spread horizontally and should occupy the gjreater 
part of the screen. 

If the duration of the pulee under teet Is known, then It 
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to .ot ^ to tlip .poo<Hi«fo»o. 


^ ^ oil 'th. 

mrwp->mp—A Mdtoli'- 
tho f mot « 4 jTl(ltMBt of tho MOOP 


oy l 8 i» 4 o witk tho fToqoonoywoontTO^^ imob C«M)kp« 

• IMlTtth)* phifTytiig' tho' oorooa of tio oo<> 

■; T ■• ,, ' \ A • -V-- 'ij!)*- ‘ ' ' ' A' '• r' ■ ’ ■ 


thqio.ioy iy|ps,'’^ ' ? •■■ 

■ ^ ^ ^Bta^t^oi>'''^^’'tlio piiloo. under toot la totally tnikpoon 

thon onor of tho pidlup Iq^eoda (lo oy so .olevooeoonds) oiiouit bo 

aolootod as a point topastuxb. 


Whan Baaouring tho toltago aozoaa tho output of a line or 
the output of an oipilpBMtt, havliig a loo output Inpodanoe, It la 
neoooaary to not tho fHiW flK-l of the input attenuator in the 
position •y» . 

If the soltah of the input attenuator la set in the position 
■75 ohma", tho ooltaga aoroas the input of tho S3mohroooope 
ahould not exeeed oolt, to arold ororloadinir tho signal anpli- 
fler, in order to obtain a sufflolent anplitude of the imge, the 
input Toltaae ahould not be lesa than o.l rolt. 

If the ewiteh of the Input attenuator la set in the position 
"75 ohms’* » but the elrouit under test baa a greater output lape- 
danoe, the amplitude of the pulse image will decrease and its 
shape will be distorted. 

If the output impedance of the circuit under test is high, 
the 3wlt''.h of the input attenuator ahould bo «et. in the posi- 
tion?!: 1:1; 1:10 or l:luO. In thlo'case, the input Impedance of 
the ivn-^hrosoope Is equal to (i.pl negohno, with « high Input 
imps ; It is possible to select three senaltlTltv rangee, de- 


rendlng on rho attenuation tvint la ac’ with the awl toh. 
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.iha, «n.,lti;uy 1, 5n» 
,hi !4ut rta.ad f„.. 




««in,uy la eh» 

to 10 aolto, 
ta'tho looat, ,nd 
ao ^1.,. 

^lu#; o,na,iuantly o 

v:ojn^:ao^M4-<>yo 

:. V ■' 

of-the«^^„^^ ahooM not 

aififerth-' A4* i-TiA »-I..'ir-'.. *. * 

:' |K| ' 'i/tW. wi 

l" wltUdni m oxt^rrvil .Jl- 

ttt tao poaition ''75 oha^a* 

aj^ji^ia na/'oayaa the 7B-oIvf>00ls^artca aH the Input of the {jyn- 
?■ '7a.i^^4os4 to'hVlirii'fsiutFV ' ’'"v"' '. .* ' ' 

iJi p;i‘deip obtala an iopnb Irapodaiw^ grcator than o,51 
:r.jgohi!ij It la nJcdapar/ to 0001100 % ^ha oxtornal •lltMor bolxaon 
the ;>ouj.-o» of the Yoltago aoil the Inytit. of the •jynohi'o jcopo, 

fhj Input iBiodanoj of the extOi-nal dlvldoi* la appioxlmto- 
ly 5 v.o.iojiiSJ ;flth i\ ■jap'iOltartOa of Xz^i^ luif oonnootad In p-ninl- 
lal« fho oitornal dlfldoy attoo'iatoa tho voltage applle-l to the 
input of chi ;jyiwhi'oaoop-J by appi'iyxliuital/ lo tliroj, 

fha ioallaat roltag* that oan bo j.*<ia.itii-o4, fith tho ox tor 
nal divlh-ji* connaoto.1, la iiot loaa than 1 volt. 
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■V •'*1 


> * ; 




Jv.'t 


30 ^ 


t:o ttta •Uvldei* 

■ JhO>JlX4 ^ ;f , -'■ 

' y.. . ' . j' -^ ' ■ 

dart^egoUj'to tlfe^ 

Ail/jjyA 

'•’ ' /''X ' y \,.''\j. ’ • , <.., •'■ " ■ ' 

V ■ ■ .: ' ■■^‘>. ’ ^ ■ r. , , ■ ' 

"jCa 45^4'^ coayonlont to aynohiN^nlzo tho 


r with toat* ifi pi^e? to Jo 

; '^ ia adt; li{ tji0 poaltloa 

'VfXiVt3r^i/i:;l#/ haa an Ifrag'ilaif ahapo oi- 
> Jf, tho'weap nith a pulao '.Khloh leadj 

./■',i^^; aonftpofc tho jonrco of ayn- 

‘ishV^j/iiaiAd ^ tho axtdrnal ayaahroolaatlon jack locatad 

aft tho thO /jojttft pan^ and to aeft the 3yaohi''5iilzatlon 

hittOfnal), 

*' , '• '' ' ■ '" - . ,, ' ,' .•,■ 

- 0« ^hp/jyh oh ^ for Varl oua Typoj of 


,.r„ ;V, 


.:-■ i ;• bVoiti tton 




' •: i‘:|- <%y- ^yj^Ofed^ {jAa 0 ;p^j^fldh 1 ^ <vlth tho ;jianaX uryiaiP 

■ t, / l4 0f<ioA: tO' OiJ^i^to with the fcyiggarad ^waap aynohronlaad 
tSa- If iiace-ifwry' to pocfojfia tho fol- 

• -■l«-'',lot’'''tho^^'^ (.'XtJop) to pooitloa ^:','Vr’i?rt 

, / i 

1 . j?* ,'jVft tho a/nohronl/aftlon awltoh to poaltloa Mstyip, ■* 

(int-naal), 

;5, :jjt tho /woop. apood awltoh ffh-O t*j tho pooltloa »hioh 
■iof'i’oopofl'lo to tho dOAntioa of tho ol^yaal undor toot, 

4, ;iot tho avfltoh of tho s-i^xtii'l ntt0jvwt«>r r<) tho pool- 

tlon Mtl-. 
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5. -Diirn tha Xnoo ^ (.'ii-iooth) 


couiitoir-olookif I j'j t<. 


the pojltlon eok-rddp.ja'iln.'j to 


tho iiaplltudj 0/ Iha Ir^V'S 


6 . ;iafc tho Input nttdnnatoi* to tho pojltlon oori-oapoivllri? 
to tho output Ixafodurtoo ua'l /olta>?e of tho olfoult •ui*iOj? toot. 

>T>hofl opoxntlr^ .»lth tho oxtoi'r.ol 4l»Wejr, tho in^fc olto- 

auotor ohouli hot bo it> th% ipytohni poolttoa ''75 - 

^ Apply tho 

lO'iate*! ot tho loft^hnnd ol<ld of tho frontl p^riol of^ tho 3yttohi*o- 

^ ^ - v' i ;v' ■ '■ V 

J^opo, "" . 7 . , ' 

■ : . ' - V;.’,. 'v ’■ .. 7-' ■ '■'" 

8* sot tho kno^ f^pllfi<wttldnr^w^ aOntrolo 

tho oyn<3hronl7.atloa Toltago, la tho oxtroiid fight pdaitloa, 

9 . soloot tho CO front poaltiloh of tho^ oynchronlaotlort-j^ 
rlty cTifltoh, . 

ifhoft tho polarity of tho glgnal unJoy toat lo known, cot 
tho switch in pooltloa foy negatlvo polay It/ and position 
’*-* for poaltlvo polarity, ’ ' ' 

After tho alxavo oporatlona havo boon porforrrod, tho ia^ago 
of tho signal Ufitlor taat ahould appear oa tho aarooa of’ tho 
cathode ray tuba. 


If inatoad of tho lisago of tho puloo, only tho swoop lino 


la aeon, then aolcot tho corroopondlng position of tho attenuate 
and tho gain coatysl of tho vortlcal-deflaotlon aapllflor, when 
tho aaplltudo of tho signal under tost is amll, tho swoop will 
not bo otartod, fhls Is Indicated by tho abaonoo of tho swoop 
lino on tho soreon, 

10 , AftOi* tho IriOgo Is obtained on tho screen, tho necosaa- 
r/ brl (^h^TiOss and definition of tho Irage Is adUistod by irocns 
of the kr.obe '‘prightnoss'' and '’/ocas'* , 

11, A full I’-ago, cijverlng tho whole width of tho screen, 

la .-b t'i by the correot iwssltlon of tho rweep-speod 


1 ' 


f 


..'h. 


I 
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is. fho l3 on the aoreen .lith tha aid of thd 

horizontal and baaiic-pijjltlonlRjs knoba, 

fhe imago la ■ionaldorad oorrootl/ poalttonad wh«iv thar /todt 
edge of the pulao iloa In tha alddle o^ the loft aid® of the 

ooroon^ and tho horizontal sweep lino pn^sooa thioxigh th® doatjco 
: of tho ooraon, w-’*’’ ■ V 

■ • v /■■*'' 

, fr' ' ' ' 

13. In ordef to nrold dl3tbrtln#: tli« M olgc^i «ar 

dor teat by oyorloading th^ YOrtlcai*d|flidijtoif^^^^^ tho 

Icago of tho pulao should not extend iftorn than.W ra» jertl<^lly, 
whllo the liMgto of alnuaoldal TOltageb ohbuld 05 itehd*J«^f® j 
than 60 i'll vertically, ■' ^ 

^ ^ RQJPAhii’lvo. Svyeep synobronlzod by the aignai under /reat ' 

Tho proooduro la the aane aa for trl^eredfayreep operation, 
except that it la necessary to* 

1, .'iot the swoop switch In tho position •Ilenpepasrt. • (Rope- 
tltivo), 

a. Adjust tho aynchijonlzatlon voltage by means of the knob 
'»yoi*iijaHe •* (,iapllf icatlon) , so that the necessary synchroniza- 
tion and ij&figa st^iblllty are obtained, 

3 , set tho synchronization polarity switch In tho position 
'*♦'* .♦hlch gives a slightly greater gain of tho synchronization 
asnpliPier. 

If the Qiiplltude of tho volVago under tost la great, this 
; need nr* bo obsorvei), as the rarotltlve sweep does not rO'iulro 
a definite polarity, 

. .'-at the aweer-speod switch In tho position oorrospondlrg 
I ■ r'.- 'opu'ired sweep f '••jcuonoy and adjust the fre-pienoy exactly 
‘<ith tr .1 iM ('f tho hsiob :v\yked 'laoiO'ia '* ( yre<iuenoy ) , 

’{•ite. •/hen vising the reretltlvo sweep oisclllator for obtain- 
ing ’> t ! ..liiHr/ li'inge, the fromoncy of the osellPit/ • has t<,i be 
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to oj? a pulilpl 0 of th® fraqu'onoy of the undo/ toot 

Jf thi 4 " jjdoo iio. 1 i obtalrtj atablo, ayaohronlzod opbiatlon f.ot 

. ' ■ if- . . ' ' 

bo enaurod, and tHe inago will .bo blurrad and Inatablo. 

a y o obronlz e d by an gxtornfll Sonf oo 


In ordoe to aynohronlzo the sweep with an oxtarnal anurea. 


:,lb lo noopa^ipy to* donnoot the external aynobronlv’-atlon oo’iroo 
^ t|]iO •* ( t9pub ) located ott tho right-hand aide of 

to set tho synohronl- 

;; Nation stiflboh in th^pooitlott a (External)* Tho getting 

* ^ " i?,'- ' . ^ '* . ■' ■'■> ■ >■ "'T 

'ii ; "' .. r « - , ■ ■ .. . ■ \ ■.; 

of tho other conti^^^ further adjuptjtento ere made In tho 
.eaaajmy aa' for gwee^# synchronized by the 


under teat. 


when synohroniaing with an external aouroe^ it is possible 
to uae either tho triggered or tho yepOtltlra sweep, 

Tho external synehronizatlon voltage should range fr* 3 ts 5 to 
50 volts ton tho Wlggerad sweep, and froa 2 to 20 tolts for 
tho repotltlvo sweep, , 

If tho external synchronization sorirco gives too groat a 


voltage, then 1 # order to avoid distorting tho iiaags tt la no- 
ceaoary to decrease the synchronization voltage by turnirg tho 
knob (nsarked ’’Anpllfl'satlon”) of tho synchronization amplifier 
gain contr<sl In the covuiter-olockwlsa dlreotlon. If the dooreass 
In voltage obtained with tho aid of ’this knob Is not sufficient, 


It is necessary to use an external volt<iga divider. 

When startlrg the trlggered-avfeep oscillator fio i an exter- 
ml aynohronlxatlon snuroe, tho synchronl/atlon-polarity switch 
should be set in the oosUion corresrondln»^ to the nolarltv of 


the starting pulse. 

If the starting pulse Is p-ssltl/e, the polarity s'^ltch 
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:: •, S ’ 




, ^ 


‘"' 'V v , - ' -'■ .'■- . ’ 

f'lloo In na- 


1 


v.d»6fY«J:«^ fojltlon --1 

> ' / • - .• . "■ ^\: f."' f:}" ^ • ;■ • -i. • 

‘■'A' '.' -'A,.: A,,.;- ■ V‘“' ' ■ 

■ ■■A j'i, ■:. • ' Swyjfc ' V ■ ' 

.lA whioh Is d«lay«i4 \*lth 

^»i*f«'»^l9S ‘»» nainnatry ta! . 

, ■' )> Sjf ,,j 0tiA»tmi0» • 

: (DejtaybbJ*.;'^ '.: V'a;" ' VVaa-^ ■. ■'' '. '■■ , 

--’a?*. * 

;(j^^e^i)|A, ;V- . .,v ■' 

'. ■3'» Ai>bfif\ tha ■ ''jj^tojrnal, 

3o*)^ca to tha laput* jbo!ic oitAli^SikftVhbna 0 / the front 

•/A ■'• Af/A,* \A- i:;A AJ AAA:,fA: ; - aaa* aa; -Av .. ■ 

ponai of thb'- .'3ynobJ^>8c>o^.^'|^ a'/ A-; '■ ■ ■ ■ ■■,- 'iS-- 

■ ■■■ In th^'oofroapondin^ 

'^i0r,A 4^.3Pt.th^ the trig^sorad 

j«eop; f ico;jf 

foltiX^^ is a.o,leot«4 to on30fj$ ppomtjd^ of tho olroult, 

' • ^ vA’ ^ " /j- ;/.. '’a'* ‘ A / ■' A A'.-J 'u ' A ,_ A ,♦/ ^ 

4r ajM- ttbbib^yy.tj^a’ ^ oitaJne^' nltn-tho al4 W' 

• f! ■ *’• ^ A; V ' *'' ■''* "' •^''- ► /t t *’ A " *■'■ '- A'A A >. '■ • ■ ' r A ^ . ■ ,. Z, * *‘. '^li*'' %^0r 

tha knob ra^rkobA'*3a^bp?^'»;(fj!^;bbpAol^ thla Xrtob 

- ” ' A- '.A '.-A'' '• V A- , ''-'‘'a,- t'/yj' -% y A ,*': ^:/a •-r \ 

it in p'3'2ioit)ia ^ sot any froa io 

to ic0'A»lofO4aob4<5^* 'A.,' •/ Aa 




iyn^ri d4j||^ It Iji b^at to aojuat, 

A ^ '' ' " .'*. A , A ‘ ;v' . ■ .'■ ' "'-'A f^A" " . - ' ,-/ /yy'> ■ 

Obisorfhaft, tub syi^ohrbnlzaiibii bttpllf lor Kalji at thb jaaio time, 

. A>" . 'A-AA a , ^ '.; ■ " •^■', • ■ ■ ■, . 

nith a doorbaso In: aro oxtoaded. -.tlth 

an liioroniisi:.l|i''^’'lb'/ thb doiay^ limit j aro porrowod. By noir^ 
tho oontioInAb^bof dolny'* and ‘♦Amplification’* it la ali^yj 
j»j3ihio to obt'lln tho nocojoary dolay valuo and Jtnblo opom- 
tloii of tho olroult, 

5, rho jotting? of tho othor oontA)l3 and fui'thor adjuat- 
.;ont j aro imdo la tho mns *»ay aj baa boon dOJorlhod for j.<oapa 
aynahronl^od by tho olAnol undor toot. 
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A!: g_yplta<tej 
AS.* {jynohypaoopq 

in ordnr to obtain an a-o awaap fro» the min auppiyin* tha 
33rttdh3rpa«op^i it u neoeapplyi 

: ; *• "ttoh In tha poaltlon » 0 » «»« . ,^, 0 .), 

V (saln. uatn« tba knob nartad -/•ii 

• <Aiiiwkiion», 

It la aonVanla,jt to naa thU typa of awaap nhan It I, daalr- 

A C A .:k ^ . n.. . 


WM 


' ° MianlSna flgnian on tha aoraan of tha aathoda ray 

'* ^«*'t 5 > 4 !«,»i«a;Joif fraqnaYiay oaalllatlona, 
u ina «aat 8 .*aai, fraopenay la known, l.a. If tha fro,uan. 

by applying paplodlo roltagaa 

I!#,|?rlout^,ij^j^ to tha Inppt of tha Synahroaoopa. it la 
Poaalbla to datarBlnb, with tha aW of tha flguraa. thoaa frapnan- 
||dj| that ar* of the italna frequonoy, 

in eaaee of exact coincidence In frequency, the fl^,rea ob. 
tained vlth the einuaold^l mteep will be etatlonary, 

D# fiaAgjSSJlflii^^e ep and Pulae Durations 
The durations of pulses and sweeps are deteminod by super- 
imposing calibration markers on tha sweep lino or the Image of 
pulse under test. 

The calibration markers are generated by the negatlTC-resls- 
tanoa oscillator and are switched on by setting the callbititlon- 
duratlon switch In the •'on*' position. 


P bAarmln Ing .qweep - mi ra f ! ,-tn 

In order to detei*mlno tho duration o** the ;meop It la necas- 
‘Jary ti.' t 

J 1, 3et tho s5\voc,.' Tivltoh i r, the ’’Dol'i val*’ '■ 

I . Tet the .'^weep rnee’.i jviit!'}; In the i ^ ' '•s r\‘^‘ ’ijr 

I to t.’ie required sweep anoed. 
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3. \pply the pulae for atartlng the y.oep to the 

ayiiohi’onlzatloii Input, 

4. Adjiiat the ayaohronlxatlon gain jo that a at^abla .j.feap 
line l3 obtalna-i on the aoraen of tho oatho-la xay tuba. 

5. Pooltlon with the al«l of knobj "Oo& X** (x foaltlon) and 

, y** (y poaltion) tho awoop on tho aoroon 

With the aid of tho oallbratlon-duratlon awltoh. awltoh 
on tho calibmtton mrkoro, whtoh should now appear on tha xweap 
^ UflO in tho shape of bright knots with dark apacoa between thOAi, 
•Iho s\»<eop lino now aorsowhat foaexiibloa a dotted lino, 

7* After applying tho calibration raarkers to tho sweep lino 
It la naceaaary with tho aid of tho knoba ^yoouo'* and "nrlghtnoo 
to adjust tho brightness and focus so that tho sweop lino with 
tho suporlapoaod markers is seen as clearly as posslbio, 

8 , By counting tho nurabor of markers there aro on tho swoop 
ilno^ It Is easy to dotomlno the duration of tho irvoop. 

It should bo borne 1ft mind that when tho speed switch Is 
In tho position ‘^p.so mlcix) seconds* tho distance between tho liar- 
kOi’S will bo equal to lo uloroseconds, when It is lo p<,>sltlon 
*50 ialoroseconds” to ? wlcrosaconds. In tho i»sltlon "lo nloro- 
3ocond3‘'to 0.5 iaicrosoconds, and la tho position ialoroaoconds' 
to c,l Micro jeconds, 

b ) Det o ral nlng pulsa Dura tion s 
When dotoiialnlng tho dupatlons of pulsos, the x^nlpulations 
roj'ialn tho -iafso as In paragiaph ’'a'*, Xt Is only first neceswi’y 
to obtain tho iiiingo of tho pnluo under test on tho screen of the 
tube, and then to suforlmpose the calibmtlon r Murers. 

The values of the ivjrkers for the various irirre-j ire the 
folVrwingt 
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lO 0 i 


J, Mloro3‘3COlld3 

0.3 2«ldro3aconda 

4th innfV3 mlorijsdconda 

‘i*ha mmbof of mrk^ca superlapoaad on the pnlao are counted 
(one bi‘lght spot and one dark apace are counted aa one icarker). 


The product of the nuwber of mrkera multiplied by the value of 
one mrkor glvea the duration of the pulse. 

The accuracy of detemlnlng pulse duration will be the groat 


er. the nearer the duration of the pulse la to the duration of the 

aweep. Thus, for example, for a speed of 2 nlproseconda and a 

pulse of the same duration, the pulse will be •‘expanded'* aorbsa 

the whole soreen of the txihe, and go calibration narkeVa of 0,1 

microseconds each will be seen on It, Given that we can count 

with an accuracy of half a marker, l,e. that It la possible to 

take a reading within 0.05 aloroaedottdai then we will have the 

0,05 

following relative accuracy — — — loo s2*5^ 

2 


o) Determining pulse Aaplltudea 
In order to measure the amplitude of the pulse under teat. 

It is necessary to: 

1. Apply the pulse to the Input of the .Synchroscope, 
g, v/lth the aid of the Input signal controls, adjust the re- 
'julred size of the pulse on the screen of the tube, 

;5, Note the sl/e of the pulse Image with the aid of the net 
In front of the screen of the tube, 

4, Note the positiozi of the awltoh of the Input attenuator, 
?. oct th*:' svltch of tho Input attenuator la the j-«<-»3ltlon 
" -k' ( ja 1 '..'oration ) , 

6. '>ot the uyltch Oii.;a tf-auintynu ** lAi^pll tude callb- 

ratl(,>n' In tho posit ''in (On), 
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■>. ..tl!. th, .U.1 Of tho ;c,«b . (voit-u..), 

roltoao of Wo coltb.oMo,. ol;ir.al ,« ttat le lo o,.«l W tho 
l- »«o of too olami ,jn.io, tho oapiUaJo of 

to*-lo.Uo foooooaoo Of to .loaOJo tho I,«^o of Wo ol,ool oolof 
toot -..hoiv <,,3 ao;?lua.lo of oao'-oWel yilooo. 

'■ ^ ''' ’■'''' ■ " ^ '• ' ' ’ " 

anplltu<I^ 

■|^?^|:*45!|fi^3teWg potoO'asjjiitii^ ti» oot nOMOMry to 

■ ;. f. /; # ; *'.,f '< ■ ,#•■, ■ • ■- 

r Va* '1 ff ' ■ -i: - ^ . ,. ■ ' ■ , -, V - .. ^ . *■ , 



/ ■'/-* ■'^ Jt- ' .■ ' ^ -.;]?■*;■ ■» . • f if ■■ h 7 ^ ^ 

th4 {i * feh A' VtiATia^-’ Wfirt It t t#A t ^ ^ ^ m' /fc'> _ 4 k 


t',- _, r ‘r ' ■ > ,* ■ . ■';, , j ■ ; 7 ' : i ■„•• ' . ^ ..'j - y. y ^■- '* -v ■ ■■^' , J. . : / J '■ 

,«ia th® 3l^4.<)ip ita 

.*e4:3/ai|u3t^4 4oViroafo^ to zOfZkS j^." / fUa Yoltr^tl? 

YaaJ^^irwa.j^j'd'volAA Conia<iu^AtX/ fcha caanitu/ta of tha4ii^lituda 
‘ of fcha pulio undat* taafc t-i a.vi-3l to 78ilO*';.(J /olta. 

IntorYald bottaan thd a’-fltaMr^ oa of tha kiV).»ri 
and tfto ofikm’^a voltogoii, tha joaltlon-j of tha knoba ’’Attonuatloa 
and -W^^ioth* ahoold not bo ohan^ad, b/ any 

if al^nal b> ba icaanirad la applied to tho liipdfe of tha 
B/nohi'oacopa thioyjjh tha OJttaxnal dlvldaY, it la r^Jaalbla to 

iioaaox’j tha voltaga'of al*#iijla axcaadl*’/ ico -folta, ihi i-aanlt 
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irt oasja b-j siViltipil.j«i to, 

^ iW voltage tha ^.no 

4j iihdii tha rjlg/vit 1?* 'ipi>Ua'l'4t.f;iotl/ to th> Inpufe, 

, -. • .|h4 olr.jult attd.^Oijlan »f tha pmkioj t.yr th.j 

•iwUJaHort or roifeioa th, horlMnfeil an.l rortloal 

to ofoa^tho door on 

th» Jaoko 

,;it>OTi;aad oo;Hlii’i>e'ijyV|a^^ '^...' V"/: „ 

TK« loft-ha,)4 f;ur -^^;^^?it0oi?!6ii th^ 

for asplirXHS vbliaio ta: tha hbrirdnt«l'oll(fo/^f right-hand fair 
app-tyln^ irdl^^go to 

Whoir applying volfea^O 4iraotly to tho plotaa, %t U n^aajoajfy 
to446 tha awltahao.^^ nhday the jacks la the uppei'.^^lMon. 
In thl-j the deiflaotion pintae are dieconiiectad froi!i the amp^ 

I’he application of polea:i under tsat dljraotly t>> the rerti- 

cal defieotl«jn platej la poaalble when the anplltudea of the lat- 

■ # 

tef are yufflolenfe (a>npiitudp exceeda *^o volte). 

It la not recotticended to apply voltagea In exceaa of 2C-0 volt 
dlireetly to the platae,. aa In thla caae the Irage will ovei*--/caoh 
the llj^lta of the eoreou, when applying the pulae under teat di- 
rectly to the -sertlr-al deflection olatea. It ahould he home In 
wind that, in thla cane, the tiiternal aynchronl/atlofi channel 
vlll not txperiite, and, conaeqnently, for aynchronlrl nr and start- 
Iny the fcrlryored ynraep, It v/lll bo neceanary to aryly the jyn- 
ChiOrtiilng or at/aj-tlng voltage to the nynchi'oni.Mt? on Inrot, ami 
t ) act the aynchx'onl /a tlnn .*v.htch In the roaltion ” * (r'j- 

i 

te'nnjxl). The aynebr-oni/J ny or starting vo'.tago a'nouid be tiiken | 
firnw ,jf>wa point of the circuit '.inCer teat vhl ’/i ouii g- ve m voita,-';; 


Sanitized Copy Approved for Release 2010/04/29 : CIA-RDP80T00246A040400550001-2 



Sanitized Copy Approved for Release 2010/04/29 : CIA-RDP80T00246A040400550001-2 . 

-• 40 •- 

of tho i'oqulrod aaplitmlo and fraqnancy. 

It jhould also ba borno In tilnd that In this caaa tha ieViy 
of tha 3l>»nal channel will nob funotlon, and, tharef^ra, the 
fix>nb adj^a of tha alynal undoi* teat tr/iy not ba vlalbla. if It la 
daaljct\bla to appl/ an axtornal riweap volta^^a to tha horizontal 
plataa, this axtarnal voltaKa tnuat ba anpllsd to tha ,1ao*<3 aa In- 
dicated above, m addition, It la nacasaary to allnli^ta tha ga- 
naratlon of sr^aap pnlaaa. This la dona by aattlng tha uwaap 
a;fltoh in tha p« 33 ltion ’‘Dalayad*^, and tha aynohronl/atlon jwltoh 
in tha foaltion •’’Kxtarml'', 

) .'3 af egnax*'3a a gain at ai aotrlc O hook 

1, If tha caaa of tha Synohroacopa la in place, tha operator 
la protected frora tha dangaroua high voltagaa which obtt^ln Inalda 
tha Inatnutant, Opaiatlon of the synohrojcopa with a ra;nov8d caaa 



la not allowed. 

rha uaa of the Synchroacopo for Invaatlgatlng hlgh-voltaga 
pulaaa should ba conducted only by aklllad operators, wall aoqvxaln 
ad with the olrouita to be Invaatlgatod, 

'fhe connaatlon of tha synohjfoacopa to hlgh-roltaga a-iuliitant 
should ba parfort'iad only with the supply roltagaa disco luiectad. 

PART IJI. ^ 

DiS80RIPT10H OP 'fliiS OPhRATlcri OK GIHOUIT UUlfa 
1 . Tha phannel 

the signal channel of tha Synohroscova Is deslrnad chiefly 
for aflipllfylng tha slKnals under tast and also <-or delaying- thaae 
signals JO that tha a^.tecp channel would start the horizontal de, 
laotion of the hosii before the alrnal - ulae la ant Had to nie 

vertical deflection nlntes f- e ro / tube. 

Tha channel oornlatJ of the Input, decade, stepred 
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attemiator, the cathode repeats, the delay liae, tl||e etoond 
stepped attenuator, the gain control potaotlOMter, and Itfba 
three-atape amplifier. 


A, The Input Attenoater 


The Input of the attenuator is oonneoted to the IniMt 
fl. The attenuator consists of the switch QT-lf whieh ha# tNse 


poles and fire TX)sitlons, and the corresponding ireeistore and 
oondensers. 

In the first position of the switch, the 79*Qte realstor 
R 2 Is oonneoted In parallel with the Input of the SjmeliyeMope, 
It is designed for matching the input of the Synehrosoope with 
low-ohm outputs of circuits to be InTestlgated, and is ueoally 
used for circuits haring an output Inpedanoe from apprcxinate- 
ly 60 to 90 ohms. The other positions of the switch ooxraepond 
to a high-ohm input (o,5l xnegohas) and are used for oireoite 
having high output impedance, 

in the throe positions of the switch which correspond to 
a high-ohm input, the attenuator functions as an attenuator 
with three different division factors and a constant total Im- 
pe-ianc®. The input dividers consist of the resistors and con- 
oar. -era R4, 04 and R6 , 06 in the position IrlO and, respeotire- 
ly, of H5, 07 and R7, CB in the position ItlOO. The use of oon- 
densers in the attenuator is called forth by the need of eneur- 
ini’ p wlde-band response. The exact allgnnent of the attenuator 
la > ihievod by the condenser 03 for position 1:10, and 06 for 
tr.v ycoition ItlOO. 

in '..he pcsitlon 1:1, In pamllol with the input. Is eon- 
re ..3d the re3i.3tor IT. which together with the c-nderser 
for^s an am of the attenuator when the cTternal divider le 
•j"e 1 '''he soconi arm of the attenuator is located In the nrobo 
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of the externnl citvlder (r1, cH. The Tai,,es of the Inpnt l.p*. 
danoe. the attenuation fhotorn. and the ^luea of the Input tul 
tagea are Rl-ren in table 1, 


input lapadanec YoltaA' wtiln VS lta^a 


ties without 
extern, 
divider 

"“wHE^ 

extern. 

divider 

37 

— 37 

wliUsn dflct, 
^ jHvldur 




ttim. 


TBSr^BBrp 

1 75 ohms s megcftma 

X 

10 

0*1 

1 

..US 


2 O.Sl mgolBia 

6 " 

1 

10 


1 

1 

10 

5 0,51 • 

5 • 

10 

loo 

1 

10 

10 

loo 

4 0.61 " 

5 * 

loo 

1000 

10 

loo 

loo 

soo 


where - Voltage aorosa STHohroaeope input without aarten^l 
diTlder; 

7p - yoltage aoroaa synohroaeope input with uxtemal di- 

rider; 

Vg - Voltage on grid of firat ralTe, 

The abore table showa that, depending on the poaition of the 
switch, the input iinpedanoe oan be 75 ohma and 0.51 megohue, with 
attenuation factors of 1:1, 1:10, 1:100 (and input Toltagee fxt>nt 

0,1 t-* loo 

V'hen using the external divider which haa an attenuation 
factor l:l0, the input imnedance Inoreaees to ^ inegohma, and 
the Irrut voltage may be Increased to fr>0 volts. The funotioning 
1 of t'e 'prut attenuator and the external divider is explained hy 

I, 

I t'r<- i' r-aina In rtg.l:’. 


! 


I 
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B* tlw qath ode BepaataT 

Th* output of tho input uttoadutor, tbxoxigti tho ooupUas 
6», If ooini^t# to th* input of tho onthodo Tmjmxt*, 




'V; 


nf '.f 





is oofditlfaed by tho noni odT 
<?f, tlio ^rooBzoooopo with th« 
hai tho MeoiUil attinnator. 


If ro^t^ thf walTo withmt dl»- 


tlM 

''1« alfay* imfm -taiMi tmitj. 




land' for 


'Oonslftf ■ of ' tljf aoriof 
^jMM^|i^;:fiiOoiiA atiiafatar. 

fopoatfr 
31 ^ sovwff as a 

dQraoiiaDid aigwi for latamai 
f^ld la auppXlad tbrooah tha dropping 
tr; tha dropplof raalstor for 

f 4*4^3 ^: tha raiaaa 4* «■* »/l3. la ordar to 
P^iuda pi||afltio on hisli fraquanelas. tha raaiator 

HMt iaaartaf la til iitlroitlt of tha aalTO 4l. The raaia- 

toa f» aarvaa aa tht grid raalator, 

.»■ ■ ■ ■ ^ 

The ooadanaar CXI la aonnaatad la parallel with the raaia* 

f 

tor Hl 3 for oopMftfii^ tha fraqfaaai^ t a^ioa aa, 

0. The Delay lAaa 

Tha delay line (Fig, 13), connected to the oathode of the 
JIl ralve. Is designed for delaying (without notleablo dlnt^rtlon' 
the signal by 0,3 tO.l mloroseennda, Thta ! neceaa»>rT In -'rder 
to observe the Image of the fronr ed-^a ♦be t'u'' p •o’e- tert 
on the aoreen of the tube. The line e^o'^leto ^ -/ ' r ; ■ n''e 

aeotlon-5 l, oonneoted In series, and bv-naose : bv ",>r' .n .ser 
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The inductance of eaeb aeotion i. eqwii to ebout I4 idcro- 
henry. The oapaeltanoe of on oh Woaser 1. equal to about 40 « 
on the whole the delay line la to a traaMiaeloa line 

with tmlforaly distributed eoBStaata up to a rrotuoaoy 2S ae 
The ware lapedanoe of the liao ia approxlMtoly neo otaw. 


D, The aeoond 





The signal delay Una (Bde »l^l») le loaded by th# etaead 
attenuator, the lepedaiieo of ahlbh'ta e^pai'X to'doo okaa, ddl la 
adjusted to Batoh the mite lapedaaae of thm llae^ elth the aid 


of resistor lbB». 

The second attenuator adjusts the Input eoltafsa applied to 
the grid of ealye ^2 of the Tertioal defleotlea aapllflor. Be- 
cause of the low ealae of the reslato'ra, ooaipvlBiiMy the atteima*- 
tor (R40, Rl4, sis, irss and sl6, 132 U eapeelteaeee are not re- 
quired for correcting high frequency respoase, la other reepeota 
the second attenuator functions similarly to the input atteeMi- 
tor. 


The Toltage is regulated with the aid of tha four-posltioa 
wafer- type switch 

The attenuator has the following dlTlsion faetorst Itl, Itj; 
1:S. and 1:10. asooth adjustment is made by means of the petea- 
tloceter Rl2, which Is shimted by the resistor Rl7 for better 


mtchlng with the output IniTwdanoe of the second attenuetor. 


I The yertleal-defleetion Amplifier 

i 

i '^he 'Slider of the smooth gain control Rl2 Is connected to 

j the e-ld of the first Talve (J)2 ) of the ▼ertioal-def lection amv- 
•- the C'drling condenser Rif*. The resistor R18 ser- 

ver ‘9 *’ e .•'rid ‘po'.stor the vfilTe. Bias roltnge for the grid 
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18 provide, dy tde d,„p. 

tde put. ourr.M .owe, th. 

ser olS ooimeot«d in pareiiai tnr^ hv «„— * 

the a»o oospaBonts, 

output TOltuR. for th. Mrt .tag. 1 , toitan f„m th. puh. of th. 
tulT.. Th. plat, olroult tnolud.. th. foUoirtiig! th. load roslo- 
tor lisa. th. hlgh-f»tau.n.y tarrtatl.n olroult ooualnttug of is 
•ad Ml, .nd th. lo«-fp.(in«»y «orr«tlon flltar, oon.l.tlng of 

Kao ^.OSO. «.tM «».ltautau.ly for do-ooupltuR th. plat. 

••Mkly of ^mVwwr j|3; 

^ ▼^oal^onootion wipllfiar (talv» 

4^1 !• 

;• JIS) opanuo Inapn- 

mfr-aSuly ojapltflaa tha inMailng 8icMiX» but 
tha ttnJNila^ a balanood (pual^-puil) 

■ ” 1» trail vncnm^ 

eo^iiu fbiloiri^ la applied 

^ the of 44V^I||oa8lda**b!^ w atarta to tlxnr 

iirpugh t3ia aauaing W to fail and the ^i- 

tafa ftpop aOvoaa the faaiatogp ift4l to Inoraaaa. The aaiToa J| 4 and 
|/)« o ocMWoii oathodft load, tharafora the Inoraaaa troitaga drop 
'aofoaa xaalator H4l iaoraaffs the aagatiTa blaa on the grid of 
T^ltra t/|S« whiob Ih ita ton Inovaaaaa the pin to potential of this 
talTa, Wwa two oonaldatable' wo^tagaa are developed on the plates 
af the Talrea t4 4 and Jlt^ whloh differ in phase by leo«. These 
voltagea are applied to the vartloal deflection plates of the oa- 
thoda ray tuba and daflaot the alaotronlo bean in the vertical 
diraotion. 

-In the dosorlbed synohrosoopap the beam la ^aitlonod 
tha ali of the potentiometer Pafl, which control:^ the vnltnpa 
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this 

th. Plat, pofatlal of th. oth.f «i™ 
light, spot on the soneen of the tabs, 

High.fre,neney sorfeet^n in this enplifler is sohle^d with 
the Sid of the Indaotenses L4, ts and 15, ^ together with the 
eondensers 0380, oloi, ainoe the woltage drop euwed bp the d-o 
oottponent aowss the resistor 114I ereetes a layge ne^itlee bis. 
on the iralTe grids, operetion od the Unear seetion of the eelee 
sl»«eterlatlcs is prowlded fdr by feeding a poeltiee bias to the 
©rids, ftojs the diTlder Rgp, H30 and psi for tal-re JJt, and R37, 
838 for ralea J|5, «ie sereea grids of the eaiTss JI 4 and'jfs are 
supplied through bhe dropping resistor 834, 5ftis ooeiplets eiroeit 
dii^fran of the ▼ertieai defleetlon enplifier le shown in, yig,U, 
the freijueney. x^sponae ounre is given in 7ig,l5, 

ifte 8»nohronlgation and aween 

syMehrodlzatlon and sweep ohannel is designed for defleet«| 
Ing the sleetronio beam hoHsontally, in ssmohroniam with the 
pulse Under test. The inirn'i of the ohannel is provided with a 
seiteh { nK-d ) whloh aakes it possible to synohxonize the sweep 
with either the signal under test or with an erternal sourea. 

The synohronization and sweep ohannel include s the polarity 
switch ( nK:**7)» the Synohronization amplifier, three sweep systems 
(repetitive, triggered, a-o), the horizontal defleotion amplifier, 
and the sweep delay. 
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Qhroaigatl 


¥he circuit diacxttiB of 13^ mplifloT !■ 

ahown in Fi«,lft. if ftho aTaohronlzatlon Bwltoh (|lK-e) la Mt in 
tha position •intamal», than the ayaehronlzatioB pulaaa 

.signal otannal arc appli^ throuith tha airiteh ffK-*? to om 


mwM 


iP]g;Mroiii 









-I 1 - I u — 1 — I- 
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preasea oa th« grid of tho yalv# flrs 

rra::r"‘- ““ 

nK-7 na th. «,„a.a,„ 0*4 to th. *rta of t*. i.,* „ 

»!« ^U. 1, V t». «lo., .04 to „„ 

• (tria Of the rt4ht tpioao of th. ..1„ yh 4 , ^ 

W«« olgo, Thu. th. «,lt.h ns-7 .na th. l.ft h.lf of « 1 „ 

JIU. ..rr. fof ohanelne th. polnrtty of th. .f..hronlt.tlon 
PttXae. 

TM. 1. n....«iT th. pux.. .tarttoR th. tpl«g.r.a ...op 
.l„y, h. n.Rntlv.. Wh.n th. r.p.tltlw «,.p i, opetotlng 
.nd 1. .mohxonlt.a hr .n a-M «„.„t of . oortaln fp.,u.n.y, 
-th. position of th. miMh nK-7 1. ln»it.plal. 

Th. r.p.tltlT. .«.p rtu h. TOffloimtly wu.hionl,.a po- 
gardUsn of tho poaltlon of tho awltoh nK-7. 

If tho airltoh fiK-C la sat In tha poaltloa • (Exter- 

nal ), the aynohionissatioa algnal fro« the extaraai ®ourea la fad 
to the Toltaga dlrldar oonalatlng of the raalator Hpe and Rp 9 . 
(division factor epproxlamtaly lo). Thla mkes it possible to 
apply voltagea of up to t>0 to the syaehTonltatlon Input (jackf?' 
Next, the synchronization signal passes through the polarity 
svltch flK*-? which is set according to the polarity of the signal 
The signal Impressed on the grid of the valve JJlg, as has 
heoti indicated above, is always positiye, therefore the pulse 
taken froni the plate load of the valve J)1S is always negative, 
whieh ia necessary far starting the triggered sweep. 

Tho valve JJls is the main valve of the synchronisation 
anplifior, fh© voltage, applied to the grid of this valve, in 
aiapli-Piod by it, and, from the plate load MPR, passes throtji?h 
tbo ®o!td©.no©^ 070 to the potentlomoter RlOO, fron whoro by ?ny 
©f tbo c-VKop cKT/iteh flK-S it ia fod to the repetitive 
b'albo tho ts“i^gQred swoop circuit, or the 
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Position «l" of the switch ,nK-8 corresponds to the remtl- 
tlve s^veep, the position -g-to the triggered s^oep. the position 
"3” to the delayed triggered eweep, and position -4” to the a-o . 

EEalns sweep (in the latter case the synchronization amplifier is 
disconnected). 

The variable resistor Rloo serves for regulating the mgnl- 
tude of the voltage of the synohronizatlon sijgnal. The knob of 
this resistor is located on the front panel and Is mxked with 
the insorlption "yoanemi© « (Amplification). 

I The coil Ll4 in the plate circuit of the valve serves for 

I correcting the high-frequency response. The de-coupling oiroult 

I R97 and C67 serves for ensuring stable operation of the J)l5 val- 

i 

; ve, which has a tendency to oscillate due to coupling through the 

i 

I common supply source, 

( B. sweep Delay (Fig.l7) 

j If the sweep switch DK-S is set in the third position, the 

i 

I triggered sweep operates with a time delay, in this case the ayn- 

I 

j chronization, voltage pulse from the potentiometer RlOO is fed to 
the grid of the valve i/Ild, 

The valve J) 16 functions as a cut-off unbalanced multi- 
vibrator, which is opened by the synchronization pulse and gene- 
rates practically rectangular pulses of a long duration. The du- 
ration of those pulses is varied by ohan^^inA the operation oha- 
raoteristios of the multivibrator with the aid of the variable 

jm 

resistor Rl07, 

The knob of this resistor is located on the front panel and 
is marked with the inscription "3aaoi£3:a * (Sweep de- 

l®y)o By changing tho duration of the pulse from 10 to 100 nloro— 
aoconds, we change the sweep delay time by approslnatoly the 
same amount. 
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The phyeieal pmoeeaes whloh take place In the delay circuit 
holl down to the followingt the poeltlre potential applied to the 
right trlode of the mlwe through the reslstore Rio? and 

Rl08» bias It to eattmtlon current. The roltage drop across the \ 
resistor Rill ereates a nsgatlye bias for the grid of the left 

t 

trlode of the ^28 ealwe, whloh is equal to the out^ff Toltage. 

Thus the nultlTibrator Is kept in a stable condition, A negatlre j 

• pulse from the potontloMter Rl00» In the third position of the * 

! 

nK*8 switch. Is applied to the grid of the right trlode of the • 

J|lA valve and nullifies the positive potential on this grid, caus- | 
Ing the plate current of the right trlode to decrease, as a re- 
sult of whloh the voltage dron across the resistor Rl06 decreases, 
and the voltage on the plate of this trlode Increases. 

This positive build-up of voltage is Inpressed through the 
condenser (;?!< upon the grid of the left trlode of the valve J}l6, 


epenlng It up and increasing the plate current of the left trlode, 
as a result of which the v.iltage across the res.stor RlOf’ Imre^is- 
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. 0 . and. oons.,r.entlr. the ^3 

^ negative voltage rorge Is Impressed througH the coupling conden- 
ser 076 upon the grid of the right trlode. speeding up the onere- 
tlon process of the multlvlhrator until the put. .urr«,t of the 
left trlode r«iohes saturation, and the right trlode Is cut-off. 
After this condition has heen reached, the positive voltage hulld. 
up on the put. of the right trlode is discontinued, bringing the 
circuit to the Initial condition. The time required for the comp- 
letion of a full cycle Is determined hy the tine conetant of R107. 
Sloe and the condenser 076. with a change In the value of the re- 
sistor R107, the time constant changes, and, consequently, the 

duration of the positive pulse on the pute of the right trlode 
obanges. 

A posltiv* pulstt^ of any duration, generated by the nultl- 
▼ibrator, is fed to the differentiating olreuit, which consists 
of the oapaolty C74 and the resistor Rl04, 

. The differentiated positive pulse is fed to the nK-€ switch, 
whioh in its third position passes the. pulse to the cathode of the 
right triode of the valve Jllo, for starting the triggered sweep. 

The positive shortfduration peak fomed on the front edge 
of the pulse gonexated by the multlvibwtor can not trigger the 
sweep, as the latter is triggered only by a negative pulse. 

The hegative peak foroed on the back edge of the pulse, ge« 
nerated by the nmltlvibrator, upon reaching the cathode of the 
right triode of the JIlO valve starts the triggered sweep. 

The triggering of the triggered sweep will be delayed by a 
1 value, which is determined by the duration of the pulse generated 
hy the multivibrator, since the sweep is triggered by the inilse 
i formed (after differentiation) from the back edge of the pulse of 

I i 

li the multivibrator, which is delayed with respect to the milse 
[ starting the multivibrator, i.e. the pulse applied to the synchro- 

1 V 
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. » ‘ .>■ i « r_. 


b/ -x ' Ji ' . 

■//'•"S’ '' ■■■'^' [ 


;t|^?oa.i a ^tkn-> Vjnn.w^so ,./, 

?i« ;i.>o,i a, tha'puea rolNKi )[*,.riiijf,pi'oX ‘ /w r et.Vp.Vji 

JIIIv 'V://ptt4{^f drdp-appeaifj^ ^ 

',fpoi-ito'jf:. - Itiitisiji ^ha pl-^ta o'ijfjtaii’'^' of tha* valv'i. ' •. ' 

I{<i.va/av* _ tha Lafe 

Xi a if 3 30 It of shot, off-iot otfyei|^:;v^|rflii4Vi4no!ij; 


>eJrtt Of fcho loft half of tho jChli' o’ljfiroat cajil'-'v? 

;thi'o'iv4h tho .loi'l ioilatojr k^o> th<^^^V9l ta^io on tho yUto of. 

;,Jha loft ivalf of tho v-ai/o; a.j tho voitag4eioroaa tho Oon'Ionaojf’ ' 
'K':. ' ■' v " .' ■, 'r '. 

!;iO--<J4:3 >>an not oJian^o In je-Jatan-^^Ool/, tho In voltoHJ on v . 

tho Plato of tho loft half of tho .aivo la fcianoiJlttod. tol tha ^>1-1 

>9f tho right half of tho val /o, -loo^oaoln^ tho our/ont of tho^ rfgh 

f.holf of tho 'val/o, 

p Thto Jooi'-iaao in oTir/ont loworo tha ^/oltogo oojlo jj tho oitho^ 
|o rooiotoi* hf>9, conso-vioiitly, tho ourronV thfO’’fH ^ho (oft lisilf 
'Of tho valvo Inoro-irioo. An InOiOa vO of thtj oufiOnt oau^oi * 

•ihor lo.voring of tho ?olt^^go on tho plAtf of t)io loft half of fho 
Jalfo, an'l tho oruTont througli tho right half of tho vil<n ‘lJ0f‘>'4 

% '• ' -. , " Is > ’■ ; ’ ' ^ •-' 

fo otlll furthor. rhio proaoji tiii contlmii until .tho ourpnt of 
U xMght half of tho »aliro falU ^o ioio* ihllo thO -nriont of 
■ tho loft half of tho mivo xi-iohoj .sajli-vuv; / 




. r 
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V. 

creasing the ourrent passing through it. ^ 

AS a result of 'the decrease In the ourrent passing through 
the left half of the Taira, the voltage on the puts of thie 
iralve wlii.lnojfeaso. As the voltage on the condenser 040~C43 
^cannot change tnstantaneouely, the grid of the right half of the 
valve heoones positlTe, tihloh increases still further the current 
- flowing thjcough the right half of the valve, in thie case the 
current of the left half of the valve falls off to aero alaoet 
tnstantanMttelT, while ourrent flowing through the right half 
of the valve builds up to liOximn, 

fhls Oondltioa 6t the oiroait, when the left half of the 
valve is out off , anf tl^ right half of the valve Is open, laete 
• until the conde^r sharges through uoo, the open right 

half of the valve, or the resistors i»3, Hi64* when the grid eur- 
rent of the right half of the valve stops flowing, 

AS the oondenser eba^os^ the bias on the grid of the right 
! half of the valve deorsases, fhls onuses the exirrent of thie 

i t ■ ■ 

I B valve to deorease, and, oohse(]uentl7, the voltage on the cathode 
resistor use deoreaees. 

When this voltage falls to the out-off voltage, the loft 
half of the valve opens and quiolcly outs-off the right half of 
the valve, by feeding, through the condenser 040 — 043, a voltage 
which is changing towards the negative. 

Thus, the right half of the valve is out off during the file- 
charging of the condenser C40**C43, and begins passing current 
agalc when the charge on the condenser 040 —— C43 incroasaa, 

Tho charging and discharging tinea of the condenser ar© 
difforoat. The discharging tin© is much greater than the ehargia;:^ 
as during diooharglag th© right half o? th© vnlvo is e^a'v; | 

©ffo and tho dissharglag proooods through tho largo rosiotaaeo I 

I ©f Ka4o 
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Th. Mw-tootl, TOltog. ,, ,„v,„ rr 

the plate of the r^ht half of the valve, 

I When the right half of the valve ia out off. the condenser 

I C46-C49 ohargea through the resistors R6l, i»j» to the !«aTlP!a*< 

value, 

right half of the valve Is open, the condenser 
f, 046“C49 dlsoha3rges rapidly through the valve. However, the eon- 

r!; 

denser U46-C49 does not have tlae to discharge fully, as In each 
position of the switch, the capacity of the condensers C46--C49 
Is about lo tliMS greater than the capacity of the condensers 
C40— 043. 

; . V 

AS a result, the voltage taken from the condenser C4« >-049 
' ehanges within relatively nsrrow Units, at the sane time the 

^ nest linear section of the exponential charge curve of the con- 

f 

■r denser 046‘~049 is need. 

The fre^ency of the saw>tooth cycle eon be controlled. The 
frequency of the saw-tooth voltage can be ohanged roughly by 
. neans of switching the condensers C40~C43 with the switch 

and smoothly by means of the ganged variable resistors R61-R64, 
Thus with the aid of the rough and the fine controls, the 
time constants of the sweep condenser circuit and the frequency 
control circuit are ohanged proportionally. 

The frequency of the saw-tooth oscillations derends to a 
great extent on the frequency of those oscillations that are fed 
' to the grid of the left half of the valve rrom the synchronlra- 

tlon amplifier. 

If the frequency of the saw-tioth oscillations o, ('T>er is 
equal to or a miiUlple the freruency ot the svnchmnl-lnr 
y;ltage, then +he multivibrator beoones "svnchronl- ed . ard br,- 
o....= .e ,f tnls ^he l-aro .n the o'' the tube - 
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" tK. sor..n r„. l.« to rt«.t (yor«rt 

t. itrimui *’ “>• »«“ »t»r,o 

to its inltlsl poeitlott (rsturn tine). 

T.. or th. <,„ot.r 

tton that Of th. „t«n 

poorly seen.' 

Th. weep oocllutor prona.. fr.,a«,oi„ ^ 

to 300,000 o.p.e. 

The airltob /|K-5 ^0 fo^y poeltlone. The first position of 
the asltoh oorrespond. to s frequenoy ren«e of fron 10 to loo 
oyeXos, the second fron loo to lOOO, the third fron looo to 
10,000, the fonrth fron lo,0Ci0 ^ 100,000,dyolee. 

The aew-tooth noltage taben f^ the condenser 046--C49 
passes thren«h the oond^r ^ to tl)^ rteht half of the double 
trlode nalTo repeater (see fig. 

IS end 80). 

The potsntionst^ rp 8 serms as the oathode load, and fro* 

It the saie-teotll ‘I ot the psxaphase 

horlaontal defleotW 

such a «l«i^ rollego te.lib s^ed fron 

eejro to naxlann ^thc^tvXat]^ any distort^ Into the 


•weep. 


■ V" • 

r 






The eljrsnii ^ 


oseiiutnr 1# 


osollUter sen be 


■honn In Flg.l«,, fM, 
hy a negatlTt fhiee fb)Mi of the Jliut felye of the syn* 

• shfontsatioa aapllf leT oT fxon the plate of the yalre J)l6 (If 
the trly^ered sireep Is dslsyed). 

In the first ^ee, the sireep sirlteh OK-a le set In the po- 
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I altioa "2". while in the eeooad ease it get in the poaitlon 

The starting pulse la fed to the grid of the t/!^ imlre 
^ thiongh a diode. The right half of the double trlode ralve ^lo 
aervfs as the diode. 

The pulse from the synohronization amplifier or the sweep 
delay olreuit passes through the swltoh and the condenser 

060 to the oathode of the right* half of the J) lo Talre, then 
frw its plate it is fed to the grid, of the TalTe. Por the 

oesatlTe pulses deyeloped by the triggered sweep osolllator oir- 
p ottit, the diode presents a very large reslstanoe. This ensures 
greater stability in the operation of the circuit, as after the 
•oepletlon of the starting pulse, the negatiwely charged conden- 
t iira 051— C53 cannot discharge through the external circuits. 

^ The triggered sweep oscillator is a multlTlbrator, operating 
H||^ triodes. 





Fig, 19 « Triggered sweep oaotllator. 
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THe ralTO yi9, th. aorsen KrtS of whleh foaetlnna 
aorroo ao oeo af tha trloioo. The left half „f the 

V0S cio Sh6 oth©^ 


8^ a niatfd 

J{ 10 Mrl 


the first, ana nntil the beRlnntnj? of oremtlon 
the pnlse arrives fro^ the synohToniwtion anuree't the trloie 
part of the JJ9 mlve is fully ooaduotlre; the ToltaRe on the 
grid is equal to the cathode potential, due to the presence of 
the resistor i»6. while the plate potential (screen grid) ie is* 
significant, due to the voltage drop across the resistors Mf7 and 
R6e, The grid of the left triode of tha valve JlK) has « eeiitbide-> 
table negative potential with respect to the cathode, as a resalt 
I of which there is no current flowing thit)ugh the left trlede «f 
the 4/110 valve. The circuit remains In this oondltlos VBtll tte 
arrival of a negative starting pulse. The pnlse applied tenths' 
grid of the triode part of the valve Jjt onte it off* f* |rf r lB C 
the plate voltage (sereen grid) to rise, as a rssolt ef «e* 
crease in the voltage drop across the resistors Mf end ]||#. lUe 
increase in potential Is applied to the grid of the left tiH^Me 
of tha valve J)lo through the condenser Cf5, 

upon reaching the opening potential, current beglne to flew 
through the left triode of the valve «/|10» eaoeing the negative 
pulse, passing through the condensers (h$l*K;53 to the grid of the 
J)lO valve, to decrease, thus anpllfying the external starting 
pulse. This process continues until the triode part of the «/| 9 
Wive is fully out off* and the left triode of the J|3o valve 
fully open. 

This condition Is malntalnad until the condensers nsl-C5S, 
connected between the plate of the left triode of valve ,110 and 
^he grid of the triode part of the valve Jl9, are dlncharged 
through tho resistor |Wp. During the discharging, the voltage 


1 


m 
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.. th. «rl4 of trl.4. port of tho j), i„or«,„ 

tl«ur with Toopaot to the potontlal of tho oathoOo. nhon Uo, r v 
toBO paasoa the ouWf point In the poaltlr# dlreotion, a tmn- 
fidU't pxoocsg b^lna durlni; irtxloh th© trJodo V^vt of th© J )9 tuIv© 
again b©oo«©© oonduotlT©, while the grid of the loft trlode of the 
410 4oe« not ireoelve a out-off potential, Thua the oiroult 

ef the natiwihya^r i« returned to the Initial condition and 



[ 


**^^^*" next starting pulse, after whioh the whole ojreie 
begins anew. ' 

^ When the triede pert of the J|9 ralTo beoones fully out off, 
the potential on the plate of tho J|9 raiye rlaee oharply, :4bM te 
whioh the oondMsera charge through the resistor 1165. The ! 

voltage taken froa these condensers Is fed to the horiaontal defl«-' 
tion anplifier, is aepllfied by it, and applied to the horisontal 
deflection plates of the cathode ray tube. This voltage is the 
sweep voltage. 

The duration of the charging of condensers C56-C59 is » 
short that the total Increase in voltage constitutes only a few 
per cent of tho supply voltage, thus ensuring the linearity of the 

triggered sweep. 

The duration of the prooeos o^ourizfr. in the triggered sweep 
oscillator does not denend on the nh'»*'e or aurritijjn of the start- 
ing pulso, which mkes the latter eonvonlent fo!? sontroll.ing tho 
horir.oatol sweep of the heanj of tlio oathoiSo ray tub©. 

The time constants of the triggoroa sweep ©aeillator are se- 


it 


leoted so that the sweep spaode cein be varied. 

?/lth the aid of the switch flK-bt which sreltshoo tho 
sers C51-053 and 056-G59 (the switches are ganged), it Is r^o^f.biej 
to obtain four different sweep speedn. f-hs p©aiti®n ”1" o'*" tbo 

IK-S switch corresponds to a speed of PJO The 

tlon corresponds to a a^eed of FC) riorfjnecands. T-ha 
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m-: 






0<n»nT..>d. to . .P.M of u .l^^ooBt.. ua «. m 

•4* 00Tr66p6Bd8 to a 8p««d of 5 xBloroaaoondSo 

with tha aid of the Toltage dirlder consisting of the re- 
slstora Ref, R68, R71, R72, the Increase In potential from the 
f; aoreen grid of the JJp aalve Is fed through the coupling conden- 
ser C58 to the control grid of the cathode my tube opening It. 

In addition* through the condensers C86 and C87, the posit ire 
fwlee la. fed^to the grid ot, the negatlTe-reslstanee oscillator 
ealpTa duration oallbmtor) starting it, 

mirtibXla realator R7* In the cathode lead of the Ji lo 
Tdl'W, la adjusted by neana of a screw driver. In eoiee oases, for* 
exaaq^, after replaolng the </)lo valve, the sensitivity and sta- 
btl|tf^ of the triggered sweep oscillator my be adjusted with 
the aid of the mslstor R7%. 

4 jtate Borlaontal pef leetioa Anpllf ier 

dlagieii of the horizontal deflection sanctifier 
(valve* to ft*.80. fron the dlagran It 

oan hd s4is»%h«t th* ti||)^Z(^tal defies tl^ anpllflsr functions 
as a paraplla**’ 

file olronlt of the horizontal deflaotlon anpllfler Is slnl— 
lar to that of the vertical defleotlon output anpllfler shown 

C) 

In ylg.14. There Is onif so«e difference In the values of the 
pUte loads (resistors R80 and R84) and the oorreotlon Induetan- 
oes (coils UO and JM) which are somewhat greater In the hori- 
zontal defleotlon amplifier than In the vertical defleotlon amp- 
lifier, This la dus to the fact that greater gain la required 
from the horizontal dgfleotlon ampllflar, and that Its frequency 
response does not hav# to be as uniform as that of the vertical 
defleotlon amplifier. The beam la shifted horizontally with the 


t- 
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Plg«204 

mfhioh is looatsd on 


m. 


’th« pot«ntioai«tif‘''lHi^^ 

p.n.1. ■ ... ... 


%» foUwg* of fiiiJ' 


"*5?^ 

U th« plat# of tb» JIf 
lt»«# of the 





#ii!lllator l 0 fod dlroot- 
of TalT«, 

iMitltt (for MIOIItlBS 
grid of 'yio ri^t 


3ial ■voltagos) I 0 fi^^ 

if doubio trioi^ as a ostbods ro« 

'.'. V'c 

4hi8 Buikss it poosibls to rssiil^ ^ boriaontal gain froa 
^•WD to nazlann without loadlsg swsep osolllator, 

toXtagss are fsd to tlii anplif Isr 

tjs^ oases Tia the sweep switsk 






8, The 13018# Dura tl 


^ ' 


l^ oirouit diagzan of th# pilsi ealibrator is 

to fig.El, Th# principal part of th# olroalt Is th# nega- 
ino# osolllator (ralr# 



"^■ilasaati we,re8iatanoe oseillato^ Is #»# with a falling-off 


'i •■ 
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•. 'jli'C'ilt, if' thfs' Ijoial Ini'vJdsncar of th^f'.tuned otreult 
■■’. r^. vMaji.34 iJ thait'tii'S ab#l»n‘3 t 4 lU,d'! ' th# 

.■} tliJ of ' - 


13 t h.3 W3-1 fitli wtU-Sh iC VyaoTiftj'alz^d With '3h^ 

■ - ■ ■. >/•'* :■'■ '■ ' -* -'v-V; • ,<.■ ^ 

r*ii3a. ■rii.3 tHat: 

ib;ienc-3 or, tho ■ th# 

4ithoi* 4004 ’ liofc o'aoiUata ;or 'ddoiliatVa-' tar/ * 

■ whaa d atattir^ ’^Udr'-^a fed f5^nt’tM ^^oiU 

L Xatoif, ttirouilJ .to- tha 

fc 'id^dyT'oaaiiw 

4 tile calibration i^jlcafil dVofjddiii u:p4a,w ♦widdd citonlta 


■4...V 
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is swltohed Into the aoreen-prld circuit of the valve. 

The tunea oiroulta are awltohed with the aid of the tlK-S 
f sirltoh which la «an«ed with the trlgRCred aweep apeed awitoh. 

When the nK-5 awitoh la In position ’*1*, the fretjuenop of 
. the oaolUatlona genaxated by the oaoillator la equal to o.l no, 

'i this oaae the aweep apeed la equal to 260 nloioaeoonda, 

, oonaequehtly, 35 oallbratlon narkera, spaoed lo mloroaeoonda aparti 
I elll lie on the aweep line, when the flK-S awitoh la In position 

^ ■2*», the frequenoy of the oBolllator ia equal to 0,5 negooyolea, 

i m this case the aweep apeed will be equal to fo nioroaeoonda, and 
consequently, 35 oalibvatlon narkera, spaced 2 nioroaeoonda apart, 

. will lie on the sweep line, when the fiK-W awitoh la In position 

^ •5", the frequenoy of the oaoillator la enual to 2 no, in this 

I 

I oaae the sweep speed la equal to lo wdoxoseoonds, and oonaequently 

1 80 calibration narkers, spaded 0,5 nioroaeoonda apart, will lie 

I’ . ■ ■ 

Von the sweep line, 

[ when the switch is in the position **4**, the frequenoy 

> of the oaoillator la equal to 10 no. in this ease the sweep speed 
. la equal to 3 nloro seconds', and consequently, 30 oallbratlon nar» 
kOra, spaoed 0*1 niOxoseoonda apart, will He on the aweep line. 

The wide range of frequenolea generated by the negative re- 
sistance oaoillator (from o.l to lo mo«) does not make It possible 
to obtain oallbratlop nprkers of the sane magnitude and to apply 
them directly to the cathode of the cathode ray tube, in order to 
modulate the brightness of the beam. 

Th© amplitude of the hiph-frequeney oscillations is oonolder- 
ably Qscallar than the aiaplitude of the lovj-frequency oscillations, 
and Is not large ©nougn to modulate the brightness of the bean. 
Because of this the oaoillations froa the tuned oiroulta of tho 
negative roalstanoe osoillator are fed through the coupling con- 
denser C3B to the grid of tho arapUfyliag stage (valve Jlle), and 
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aftai- irM-flMtlon fr.yr th, , 

p -I •j lo-aa r.r.4 j: 

‘.h« ■ 0 U« .,r.i ,,, o. ,H. 

„c tho .wpllf!,, ,,, f,.., 

f«:. o.l to lo -,0 lo oofflolooU/ 
lo ocloi- to booot WO i(Oln-.,t vor/ s. n ,. 

otvooU, U5. OW MO. 'w tKo 


, ... . . 

to the ’: 

at,pUt-;de of PJOlAUUnai' AS' 1>y ' j '■ 


':hi:3e o:3olHation;^..}^'t^Mn8. applied the 

f ^ 1 i-* ' ^ i>:k I 4 t t r . % " ^ ^ ^ J'.o. 'I \ ^ -"■ hi’ 'v ' '■ '•'i ' '<* . ' / h; " .'^•« ■■ ' ■' 



"■?--» a--CJ oat 

'i'.x.’i t I r t of thj 30 - 3 >,>< 34 AA*j 

ffsc' r, . vo',.te.-^!3 dilvM.^jf ’ •jon.-jl.'it lo.j; e/v 


■ .hv : s :V> , V V ■ h.: ^ r 
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iH7 ('Ji'J v»hat*-3 it ij fa-j to tha l/ip’it 

.jttauui?ojf,r a-i'l •ittjiviit'i'J b;/ It It a fjotoi* of Itli'O, fha 

' • tha j><3tjnttojMtar -in.' 

f' " t/;^ inp'ife att-j-mto/ .la pi-pt-* 


/ - -/ 


'4 




Mil 



“ i^'of : libra tad" 


• ? Ill aiBpUtu.dd 'iralu©^, ' 

i-' prodoioxe of n-eaaorlrif tha 

f "f: / ;■ V/" '■''^■'" ■’■' f ? '* 'v '■‘=,; „ f- ‘i-f T ', ^' ■ .' .* ^ , - , . . < 

tSfS^Aipfp *TTrt t i 




i: I- .‘■‘ 


tJjC* 'iwii' ^d'ftho cathod« lay 
3'apply bircult id. a&qw^ in The ijowibi* unit conalata 

tM bathodd ' ray, ^VaXird i) / 

:■ ftnil'fli m-ki ^ n* a >i ^ ^ t. 4 it'i. 1 Ji J'-'L 4 / 


i- th«^ Plate 


;■ -'iJ# ' 

V 

^1# J I 

i-^' r'<f^' ^v-"J 
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U for OiP^r.iiloa ' 

<o\U^ for •:fhloh Ui^ A-/..fln-iIr 4 

f olr*i>iit.'of .tM £0^«Vr , • 

p,owop 3.‘»lt.3h bK-l Intar,- 

wHoa It l-l 

•' .^ ■ ::3<^'' '4 ■' '/V .-v ..V ■' " * ^ ;■* ' '' .f'p ' ^ t ..J. ' < '-.4" ‘ i- 

■ '' ■' ' ' ' -■ • ' .'>t ■■ ■ ■' . - .,/</ 

v^*-' at 2 Ajq^a^^ia'lnaortad 'ln 
' povar tr^na/drTT.ar, i« afsitloii to tho 

“ ip^VaiP trariflforpay , ha$ two .atdfl-up wladlif^s 

tW 3arT$!: for aupplylRf? 

t volt)^'on« suppUea ' 

Ij.fMl^r'of tho (i**3 tolt) tWo ahppiy nil tho 

^fa|ia h^tara wjjtoh air'jj 4iVl4^©4 into two ?roup% ( 4*3 roltK 

44: ^4- l3 . anppllai 
|j%4a3p^oIal^htgH"^y^it&«S'a featifi4r* '/. '■• » 

.JM,-'-;.’ .■' ■ ■' .;'V \ ' -=•.■, ■ ,.-, .' 

■ X( jot^il^tat ba' th« oathbcto of tho tubo In takan for 


i'' 


f ^ voflo J Qjf- th^ oa thd 4® i^y tutja \fi 1 1 


v'-' potantialo, 


h(iVO;l44o 'Tbla roliago la takoa 

M^faf bh«’*w|}0,i^;of‘' tKo potomtibinotil’ HfO, RSl/and Rfg, ‘pho vol- 

n)yiiig#-froi!i 4C0 to too volta, Thta 

■':Vol€4(i,o^i»\:t4k|ii/fi^ tha poVentlOinOtor pnl, Tho alluaU'.ont of 
'thlo"Vblto4^ fooaaiea'r boa;pi'^ Tbo ne^atlvo voltaga on tho /:ont- 
|■'’’^'o1. -j,l3'iti?0'ia of^.,tho tuba, i.|, ^k|ip fi’OJ* tho'’ {fo^antloiiatef 110^ 
:,,;rhla folt-ailO caij ra4,o& f0 voljtd. -tlvo a’ljuntr.ant of thlo /olta^jf 

_ '.r ,;V y • ^'', ' .■ ; ^ / .'“’ ,> ■ ' ,-, ,' ■'.'' ''■i / '' y ,_ ■ . ■■ * ' 

I 'i^inl'folo t|i4‘br£4|it}^33 of tK4 Irifltsa on tho ibra'aa of tho tubo, 
f ^>*":;^^/'^^i%■4J^#l40tlo,a/p^at43 of th4 tuba aro .conatontly at a ’^OJl- 
|?tlvo ot']th», tfiird acolo, 

■^y\-'' r , y^y* y<-\yri .;•» ' V'’ ■ ' ' '■"'■> 

tho Y^V^a/io-of th4 la appllo'i to tk'f,vor-- 

’'^"Hcal .'lof .Inottoa ptat^3;‘tb':i*4.vt^, fcho .^Itoh, n|C-3. tn oao po Htlbn 

' 'of-ilio rtiC'iS tfo'ltohl iha doflaotini? rolt-a^o lo f4-l 'I^robtJ/ fi^ji* 

/•;.■■";-:■ ■ ■■ . ...■, . "/ ■ ■" " ■ ' ' ' 

‘ . ■' . ■ : r. f\k' 
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( 


tha the -eeUeeU.lefleetlen 

lh>elUon of the nK-» «Uoh. the eefleetln,, ,olt.a«e 1, fed f.vn 
the lech (•■t threuah the de-coopl.n^ eondeneehe css end [„ 

Oflen thet In thle foeltlon of the e,,lteh (ehen eetennal toltOde 
le fed t-e the pleteel, the putee .oeld nemln at the e„nat,„t 

potential of the third anode, the Oit'd aeltoh la ahonted by the 
r-33l3toi*3 Hi.5 tind rti4, 

'rh3 o^, I 3^,8t3p alKn-al I 3 applied to tho horizontal 

da/lootioit ihroM^h fiK-d. Voltago to tho hori- 
zontal tha output of tha horizontal 

do^lootloa arapi’iflor or from the •>: 4 tdrnal jack 3 pi through tha 
do-owplln^ cort4on4ef3 024 and (^^3. Tho (IK-I r-»Uch I 3 ahuntad 
‘ ty the roof 3 tor 3 i5g(j and R 67 , 

Tha bldftkin^ putaa I 3 appllod to tha grid of tho tuba tbr. 3 »ji«Ii 
iha da-coupllng condenaar ogp, ^ 

Th*a voltaga of tha callbi-atlon riarkdra I 3 applied to tha ca- 
df tha tuba thro^igh tha detcoupltng oondanaara OlOd and 0.5*3 
from tha duration calibrator, 

ATT^NTIONI In tha 3para-*alva box thara ara talvaj, apaolal- 

‘ ly aalaoted aocordlitg to paragraph d of tha log, intended only 

' \ ■ . '>■ ' ' 

fo^ raplaalog tha corraap.>ndiRg ralvaa of tha .jynchi'oaccpa. In 
oaaa tha lattar ahould ba-^oiaa bad, 

Tha usa of thaea ralvaa for pthar purpoaaa I 3 l»'f ALL0rf4D, 
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SOSaiBLE VAULTS 







GQuae 


1 (ha pilot lamp 
Aoas not bun 


a1 lamp has bunad out 
^b) tha Tuaa has bunad 

a) the power awltoh la 
out of order 

d) open oiroult In the 
■ttPVly oord 

a) Inter look button out 
of order 


Replace 


Repair 


bamii 


a) niTa Jl7 inopam- 
tit# 

■b) aalva <^6 la Inopera- 
tire 

o) dlTidar R48 and rr 3 
la out of order 

d) bad oontaot In aoeket 
of oathoda ray tube 

e) oap haa fallen off of 
anode m 


Replace 


Chaok 

Repair 


Fat baok 


Tnae keeps 
bnrnins out 


short oiroult to ground 


RenoTe all ralTe* 
including reoti* 
flera.Burning out 
of the fuse, with 
reotlfler Talye 
remoTod Indioatea 
a fault in the 
power tranaforaer 
or a short in the 
heater circuits. | 
Bunlng out of 
the fuse with re 
tifler in place 
indioatea short 
to ground in 
plate circuits 
In this case.ch 
rectifiers, elect 
rolytlo oonden 
sera C27— CRB- 
USP— 030— USS- 
033— 088— and 
plate ciniltf! o 




all ralve j. . 


r 
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4 Baa-TT <iae3 not a) Faults dA 

sMtt rerti- jjn JJ4« 

onlly 

b) jiEitiXty dlvilder 
R29-R.3<J 

; o) Faulty dlvifies* 

' B37-F38 

«) Opea circuit it* 
oolla 14— tr> 

•1 Burnt out raala- 
%OT R4l 




ihmk 


Vihfi?At 


e&esc^ 


CtiOf,.'!5 apii paplaao 


^ ^ Faulty yairu. 

•‘‘H* 4a F«P«- JflS 

tltlT* 8«NMf 


poaltioa 


b) Faulty dlyldar 
t75— R74 

«) Faulty dirlder 


" <i) OFM olreult la 

aoila U0«L23 

♦^^BUFUt out real#- 


Hap J EC© 


Cbecl; 


Chaek and replace 




ftii/^FFa oirauit In 


b j tVNia^ aalTaa 


Repair 


Replaoe 


«} wui^r«eltehea 
nA apd^ fii-t 

pi jilMtared deooupX* 
iop aXbetrolytlo bop* 

Apnera cia—cao— C39 

•I yaufty potentio- 
aitbv Rle 


Oheok and repair 


Oheok and replaoe 


Check and replhoe 


9 No repetitive 

sweep 


a) faulty TalreaJId 
er ^11 

b) faulty switches 
ot nK~6 


Replaoe 


Check and repair 
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ijfii 
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' 100 r, 
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oil MlA-i '' ' K0?)V4.'V'f47O r>j? |,lOi 

^ 6C0 
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04? racdr harrafcl,* KSf-MO A.?r .*!/./; 

(?H '^1 '• 
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a li^jij'ant 

Ditto 
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Si ■--' 
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KOO-5 
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fOO V. 

3 

m 

059 

P^l H - heiicatl-* 
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i 

\ 

0.01 5^fc tlr'4 

SCO tr. 


050 

^ an sar 

KCO'g 

4 -TO ,m.’f 



C61 
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Sanitized Copy Approved for Release 2010/04/29 : CIA-RDP80T00246A040400550001-2 



Sanitized Copy Approved for Release 2010/04/29 : CIA-RDP80T00246A040400550001-2 


f im4,» 




^ ' i;o'< ; ■ 


.0- */..C5 Jtloi 
' IGO f. 

i?vf4; ISO f, 


^ y''-' iio?5r/ 

I ^ C ; -J. L'% . V. • - - . ^ ^ - .“y. Uj ^ •«. V / • ,r > , . : f ■ - ■ 50 0 / r 

A Kfirli #' Ap.os' .'/a iiiy^t ' 

i A-- ?• ^ j.'* ■ .. 4 • 

t ' -A - ' «.o, '. , , 

( k^oit . 

; jA|;r^, ^v2'r4/i4^^A^'kcpr?)yy^ ^ 47 a 4”/ 4i0;<; 

h ' '* ■4’ :'* j' " ;■ ^. ^'., , . - roQ /. 

I - I . '■ oVa^' :«I'-1 ' itp^t 

*4-'y''/;- ICO./,. 

•jy.vt.fc- 4 !L'ikVI-'1i‘ . 

, ■ r ■ POO- 

i rcO'yAy :({/:% oo.jv?^ kop*?. ico «v:b/ 

' y' ' ' 

■' ■ y *" y ■■ •; ^ -‘J ■ ^ ‘ '■'vf ■"'■ * , ' ■ ' y 

--, tcpi// y K'icr^ --€0 !'■>/ 4tc..<i 

F ’■ ■ ‘ ^ '■ *A>o f. 





Sanitized Copy Approved for Release 2010/04/29 : CIA-RDP80T00246A040400550001-2 



Sanitized Copy Approved for Release 2010/04/29 : CIA-RDP80T00246A040400550001-2 


* 0l 




Tir?- 7 




Olph<>if NoN 


siitlQil 




•^62 Ulca *:oa‘iona*3j* KC0H5 IgOO ’ 

■ ■ . '<7 - ;7 

C03 ?U*^ conJenS'ii* K*X) --a • • i>30 

i ■ ■ V •- 7; 7. 7 

• .'i- .7 ^7 3 V"-'' .r / ' V.' 

' ■ ^.,. ,r ;>•:" V r 1«..v^:77 y I .•^, 

cCl ■ '^oa^-dnsar KCO-a^- ^70'inrif llO^^ t • 

• ' ' 7/^ f‘‘-;0Ov;).'5OOi T» ^ 77=,,,:.'. , 7'.', 


■' H' f ' "* ^ ' 


P’'C83 •, .IcHpor hexitia^^- ' 7' 

^'7-7 ^ ^ 7^^ ■■■■' 7. . 'V ■ ■.y777-7- ^7' dltem^Wt' 

?/' -7 “'‘ '• '■' ■ • " :‘'v'7, . .. . ^» ■= ■ . 

"4106 Mi*ia coa-lensej* KCO^a,:i.>,,0!^O,. .7,^’ '. OItto . 

7 .‘7 ' . ■ '•■'v-,7'" . ' 

■^067, aonddflaajp K,C<5-;»’.Jn77tc^,£^ '\,.;7 

•"'V,. -'7'-7 ■ , • . .^: ::.4 Vv7:,V-'Vi|j'.,vO^.-u-T*' H’ \'\ ' i ':*■'>! 

- ,ioa • ‘ in^A^4«» >1 ' i K'. 77' 


Oej0 ■ * Faiiidjf h^ftaafcl- K.6r'i^ ‘'-*7’''(|»$9''.^^ .; •)■• i> ’ i ' • 

:7:7 , .T-oal^-joddepaar ,. ■- ■7;r.^7\">fv4O0;tVi,< 'v "v'7 := ;,;- 

* DU«o '•...' 'i'W: 

•.'7 ■ i '.7 ' 7V' ‘.; 




■ '7" .i(5r*ffy ;V7.b,op^' ' - 

:. ' ■ '77%<< 7-^ ^;;7^ 7-7-400 v7>‘7>'>7-/ /• 7 ^ 




^|777'7. ' -' ‘ 

psa' -- SSfer ''fes ' 


J^pejr 4gCT V-* 

’•^V" v’*' vrt " ' V" ' 

K0$I4- M.l'ia cohddtt4d#;_,7;-K0b*d/;7 7^ 5 


^''7 —7 . a 


7C95 ■ Ditto ^ 

.' * -;^ ••=.‘7-.7^77A7‘' vV‘-7xA»>,!^.\- y. 

i <^6 CdrAalo 

, - ;.<■. ■■ " ■' .'vA '!'7 7 / ' 


‘007 Ditto 


, ii'iTC**^i ■ ' '-47 

- : =A7vA';>f® • - 

■■• ■ . ■.77- h<,7- =' 

7 ■ -7'' - ■ j : 


{:aiaota'i 

lo«j 

all^rt-aaat 


' ' -■ '■v'v.'. = vJrA,'>*j ■{/=*: % 

L-',- -. : ■ -■' ■ ., < ■•■.»: Mi J' .r’jk •.• . 


Sanitized Copy Approved for Release 2010/04/29 : CIA-RDP80T00246A040400550001-2 


Sanitized Copy Approved for Release 2010/04/29 : CIA-RDP80T00246A040400550001-2 

FT - 62 


ulr- — 

dSai«* Dooorlptlon i^pe Ritri 

jaatioji 

0100 CaraiDlo oonden- kik-1 -M lo iranf 

* 500 T, 

ClOX Ditto KTK-l-M 10 mrif ^lo^j 

500 ▼, 

0108 paper horaotl- kBC'M 0.08 «fd 

oal eondenser »nn ▼“ 


Olphor 


Ifixed oarbon 
resistor 


Ditto 


Fixed oerbon 
resistor 

Ditto 


800 ▼. 

BC-0.e5 4.0 negobB 

BC-0,86 75 Oha 

BC-0.25 629 Jclloohm ±V^ 


BC-Q,26 459 kilooha xlf, 


BC-0,25 505 kilooblB 

BC-0,25 5l klloohm *1^ 
BG*0.25 5.x kiloohi«til% 


» 

Fixed carbon 
resistor 

BC-0.85 

2.7 megohia flof^ 


Ditto 

BO 

I 9.6 klloohiBilO^S 

)10 

n 

BC 

19.5 kiloohntlO^ 

sn 

ft 

BO-1 

87.1 klloohn ♦IDv 


Selected ?r©n 
4.7-’ne6o!i:^ 
tlO?') during! 
ellRunent 

fron l50-®hn 
159 b two in 
parallel 

fro* 6P,o-kllo 
ohB i e^t or 
1.2-iiisgohn^59o 
and l.s-oiego*' 
ohnilo^ in pa 
rallel 

fron 4';^-kiXo 
ohm or 
820-klloolBn 
♦10^ and 

1.1- negohn 
♦10^ in paral 
lel 

fron 510-kllo 

ohn 'i5^ 

fron 5l-kllo- 
ohn 1695 

Selected fron 

6.1- klloohn 
♦596 with Ml- 
tual tolerance 


BC-1 39 kllo- 
ohr»lof>; two 
la parallel 

BC-1 39-^-ll©- 
ohn^lO^; tT?® 
in laarallol 


Sanitized Copy Approved for Release 2010/04/29 : CIA-RDP80T00246A040400550001-2 


Sanitized Copy Approved for Release 2010/04/29 : CIA-RDP80T00246A040400550001-2 




<<ult 

desig- 

nation 

Desorlption 

Type 

Data Cipher K®to 

Bi2 

vnrlabio resis- 
tor 

on-i-sa 

1 kiloob»>A 

Selected fron 
BC-0,25 rools- 
tors coimeotod 
in parallel; 
6fi0-ohintl0fj ^nc 
BC-0,25 

Rl3 

’ 

Fixed earbon 
resistor 

BC-0.85 

390 ohn 

seo-ohnflo^ or 
SOO-ohm al09& 

RU 

Ditto 

BC-O.Sp 

300 ohn f 

selected from 
aatual toleran • 
oe of ±1% with 
B40 

Bl5 

Fixed oarboa i 
reels tor 

BC-0.25 

400 oha 

Selected from 
470-ofainAlO^ or 
SOO-obnflOflond 
l80-ohBtl09S in 
series 

BU 

Fixed oarboa 
resistor 

BC-0.,25 

540 ohm 

Selected from 
560-obieelO^ or 
S00-o}uetl0< ari 
240-ohn elof; 

Rl7 

Ditto 

BC-O.P.fi 

1,5-fclloohn! 

±lOi? 

selected during 
aliennent of 

Rl2 to 500 ohie 

Bie 

Fixed oarboa 
Mslstor 

BC-0.25 

weoohrt 

ilfK 


Rl9 

Fixed <*arboB 
resistor 

BO-D.R 

loo ohm *lo< 


BPiO 

Ditto 

Br. 

1cllooh’n-F< 

selected 

PC-l resist, 
connected in 
np rs n e 1 • three 
^ 7-''lloo>r»slo^ 
three 39-kllo- 
ohra ilo^ 

BBX 

w 

BC-0.25 

330 oha tloi^ 

Selected duriii 
alignment 

B22 

c* 

BC-1 

2.4 kiloohntS^ 


B23 

ft 

BC-1 

1,2 kiloohniflo^ 


R24 

tt 

BC-0.85 

1 kiloohiQtlO^ 


.a35 

ft 

BC-1 

8,4 kiloohsyitS^ 

selected au3>" 
ing nllfpimont 


■I • -- - Ifl 
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- P4 - 


lUT” 

otalfe 

desig- 

aatioa 


usacrlption Type 


ylphea* Hate 


n28 


Fixed carboa 
resistor 

BC-0.P5 

56 ohmilO^^ 

Ditto 

BCr^.5 

240 kiloohn»l®?S 

w 

BC-O.B 

150 ohm dlO^ 

n 

BC-0.6 

1 mogohn^lOj^ 


BC-0.25 

ISO kilcohta jl^ 

Fixed oarbon 
resistor 

Bc-o.aB 

1 megohm glof^ 

Ditto 

BO-p.25 

66.6 ohm tl^b 


R33 Fixed carbon BO 
resistor 


R34 Ditto 
R35 ’• 


BC-1 

BG-O.P,5 


P,,4 kiloohn 


kiloohn^lO?^ 
ISO ohm 


2*4 klloohm ±b% 


R37 

Fixed carbon 
resistor 

BC-1 . 

330 kiloohtailO^ 

R3e 

variable 3Pe- 
aistor 

crvi-p.a 

loo klloohm-A 

R39 

Wire -wound 
vitrified re- 
sistor 

no-10 

• 

600 ohm 15^ 

R40 

Fixed carhoa 
resistor 

BC-0.25 

600 ohm ll^ 


Selected from ] 
66>ohn jlOfS or 
two l30-ohff> 
♦lO^ in paral<» 
lel 

selected from 
fire BG-P, re- 
sistors In pa- 
rallel l2-kl- 
loohm ^lOfS 


selected for 
tolerance of 
♦10^ with H15 
from 150-ohm 

Selected from 
fire BC-2 re- 
sistors in pa- 
rallel 12 -kilo* 
ohm jtlOfi 


Seleeted dur- 
ing ellgnnent 
with RU frort 
two BG^0*4& 
resistors 
1200-ohm tSjS 
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- 85 


51r- 

Ottlt 

deaig- 

EAtion 


nosorlption 


cipher 


Note 


Ml 

Wire-wound vlt- 

no-io 

900 olim 45^ 


H4S 

l^ixed oarbon 
resistor 

BC-0,25 

S«6 klloohi^lo^ 

seleeted dur- 
Ins ellcDMAt 

N45 

Ditto 

BOO, 85 

8,7 uefrohm ilo^ 


MA 

fixed carbon 
resistor 

B0«*0,85 

8.7 mtfoian 

r ■ 

R45 

Ditto • 

BC-0.5 

350 klloolwi 

selected 

InA eUganenv 

jR46 

Fixed oarbon 
resistor 

BC.-2 

loo klloohn ^10^ . 

Ditto 

R47 

imrlaDie re- 
sistor 

C|M-Ra 

58 kiloohn-A 


R4e 

Fixed oarbon 
resistor 

BO-I 

820 kiloohm elO^S 


R49 

Tiarlable re- 
sistor 

cn"’l*"2a 

lOQ kiloobst-A 


R50 

Fixed oarbon 
sresistor 

BC-1 

A 

leo klloobw iic^ 


RSI 

variable resl#- CH^l-ga 
. tor 

I fBegobn-A 


R52 

Fixed carbon 
resistor 

BC-1 . 

5B0 klloobm tlO?^ 

Selected dur> 
inis ali<;n5*ont 

R53 

Ditto 

BC-i 

55 klloohw flO^ 


R54 


BC-0.86 

580 kiloobm ilOl^ 


R55 

« 

TO-0.85 

55 klloohn jlO^S 


R56 

it 

BC-0.25 

2.7 oegoha *10^ 


R57 

V 

BC-0.85 

2,V laef^bm 410% 


Rse 

n 

BO-p.5 

470 otai tlo<{ 


Rsg 

Fixed, oarbon 
resistor 

30*0 #5 

470 oh« ilO^J 

selected dor 
lag eligmiwd 

R60 

Fixed oarbon 
resistor 

BC-1 

22 kllooho 


R61 

gnriablo re- 
al ator _ ' 

cn**i-8n 

1 in4gohxe*A 

Oanged wltb 
resleter IMM 

^ 
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- 06 - 


decig- 

R68 


Type Data 


Cipher 


Note 


Fixed carbon re- bc-1 zp, klloohn+lo^ 
aistor 


K6S 

Fixed carbon re- 
sistor 

R64 

variable resis- 
tor 

R65 

Fixed carbon re- 
sistor 

R66 

Fixed carbon re- 
sistor 

R67 

Ditto 

R68 

n 

R69 

Fixed carbon re- 
sistor 

R70 

Ditto 

R7l 

f» 

R72 

It 

R73 

It 

R74 

variable resis- 

R75 

pixed carbon re- 
sistor 

R76 

Ditto 

R77 

1* 

R78 

'fTorlable resistor 

R7^ 

Ti’l'^od csrb'^n re- 

R0O 

Ditto 


40 klloolont^^ 


BC-1 

BC-1 


3,S kiloohn^lO^S 

loo kiloohx^lO^ 


BC-1 loo kilqohwjlO^J 
BC-0.25 560 klloohnyklOf^ 
BC-O.eS 100 kilobbS^lO^ 
BC-0.25 100 kiloohmilojj 

Cf>-l“2a 10 kiloohte-A. 

BC-0,5 1 tiiegoluntlO?^ 

BC-0.25 10 megobmlO?^ 
BC-0,5 4,7 r;opoh’ntlO<<. 

on-l-2a A. 7 klloohm-A 
BC-0.?f 6P kllnobwilO'^- 
Bf! 6.5 ^l\oohr»t5<^ 


Seleoted 
during Qllgn- 
nent 

Oanged with 
sreslstor R81 

Selected dur- 
ing alignnent 


seleoted froic 
three BC-1 re 
si store 120- 
kiloohatlO^ 
connected in 
parallel 


Selected 
frow six 
oC-? resis- 
tore ?o-ki'\> 
ohwjtlo^ 
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CtpliWP^ 


yl'jrWl mrhon r#- iic-p 
Blstor 

Fl*#ta esT'br»n r»-* bc 

fllttor 


P»F Icl Jooht^lf^ 


■: 


RB5 «9xiioA T»- Bc-i 

. oistor ..‘v’r- . ; ;. ■ 

H86 re«l9H^ lOO kli»>Oll»»-A 

R&7 Wlr«-wwtad rdsis* no* 10 ‘ too oIhh 

'tor 

Jtae Fixed carbon re- BCh:>.*!$ «!0 klXoolintlo^ 

f' stator 

, ^9 Fixed oarbon re^ B0W)*tSv Fs kiloohw^lO^ 
alator 


B90 Ditto 


BC*fi l?t klloob’»til0< 


; &92 


BC-1 !•? kllooh>Tt±lO?^ 
BC-0.25 l.mogotaa ±10^ 


H93 Fixed oarbon'?' . BC-0.26 68 ohm elO^ 

resistor 


1194 Fixed carbon 
resistor 


BC-0.25 560 kiloobmtlO^S 


R95 wire-xvound re- /70-10 7^5 klloob^lO?^j 

sistor 


R96 Fixed oarbon re- BC-1 
si stor 

1197 Ditto BC 


56 klloohn ilofj 
IS klloohr^b^ 


3eleew|[ 
from MKl! 

realam|i' 

iwrelli^/*- 

three.. 

l,eolimfSlC^ 
three 56^t* 


selected 
from PC-F 
resistors 
tA-klloohrs 
flo^ ooanec 
ted In pa- 
rallel 


.ieleeted 
from three 
BC-X reslo- 
tors as kl- 
loohratlOlC 
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out'% 

toaig* 


- 86 

D^rli^ioR Type 


f ^ 


oai^bon resis 

■099. Jlxad carbon roAla 

■i.j, •> ■ tor ■ . 

UM •yai’table resistor 


Yliiad oarbon ra^ 

«i«tor 


im Ditto 


yli«4 oarbon rb- 
sifttor 


j ap4 Ditto 
! Ii06 " 

\ , ' s ‘ ■ 

-i 1166 ytxed 


Fixed earbon re- 
sistor , 


Ii07 tariablo resistor , 

KiOD Fixed oarbon re- 

. slstor ' 

009 jjfiied oarbon re- 
■ eistor ■ . 

lOKl • FJ^ced aerbon re- , 
alstt^r ; 

llU Ditto V 




Data Cipher Note 


eo3iKe,-^taa £,e 
T s^rallo^ 


1- BC-1 

8»7 klloohiP4l0 

(- b6-0,5 

ISO obra 

Dff»l-r2a 

4.7 Iclloohai-A 

BC*^1 

1,D klloohiCtlOp 

BC*0.25 

;600 klloohrrilOjS' 

BC-0.g6 

ISO oha xlcf' 

B0-O,25 

87 

BG-1 

15 ttiloointllG'^ 

BC-1 

is kilooh!?4l0v^ 

CSfl-l'^a 

1 ©epsohUHA 

BC-K).5 

56 kliootoytl0 

■ D01 '■ 

lo Jcllt>olMaol0 

BC-0.25 

loo kiloohfi^W^ 

, BCH)*B5 

1,S kiloebmdlO^ 

v> <" 

- ix>fo,ss ■ ' 

S*R »e<a>l«dl0 

'BO-l 

660 ohtttl0 

DO 

gS,S klloohKfS'^) 

B0*H7 • 55 

geo Oha 45f, 


Selected 

during align- 
asnt 


kilo ** DO Ss,5 kiloohKiS'^) selected 

fror BC-1 re- 
, slators con- 

' • nectod in pe- 

raXleltor.e 

, ^ 47-kllooh‘^ 

410, and onel 
g6-4cll©s)hia 

; JXlS ■ B0-G.S5 BCO oha 45f, 

J- ^ m 
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Cijy* 

suit 

l0Sl(5*. 

aation 


Description 


Type 


Data 


Cipher Note 


HII 9 Fixed carbon 
sistor 

RU? Ditto 

Rile *• 


RH9 Fixed carbon re- 
sistor 


B(J* 0 ,gB Is kiXoohnfK)^ 


BC-0,25 

BC-0,5 

BC 


Iso kiloohMlo^ 
Iso ohn jtlo^ 

15*1^ kiloohinflOfi 


Bl20 Ditto • BC**1 

Biel Fixed carbon re- bc 


l.e kiiipoiuadio^ 

9 kiiocha tlO^ 


selected 
frow three 
BC-1 resie- 
tore 47-kHo- 

Oblllii0l( COB- 

neoted in 
parallel 


Selected 
fvoM two BOi^ 
reeiatore 
IMLloohn 
1(10# cottnec%> 
ed in paral- 
lel 


RI 22 Ditto 
»123 

RIB 4 Fixed carbon i*e- 
eistor 


RIBS Ditto 
HA Delay line 


BC-»i 

BC-1 

BC-0,B5 


S6 klloohmip# 
A20 « kiloobB^lO# 
eseba^lO# 


BC-0.5 s^d ee^ola^lO# 


2Se- 

oAos 


Elelected j 
during alien 

went I 


Teentf-fonr 
mx-l-H ce- 
xenie ooaA. 
S9anfti0#t 

500 n 

selected for 
netual tol, 
of ImkT i» 
eeoh li4W 


R127 

Fixed carbon re- 
. slator 

BC-O.BS 75 kiloohUKBy 


IS 

Indnetion coil 

35 >^Cloll4iBky 

55if«‘e^4S 

y 

is 

Ditto 

55 lUessebequqr 

R5H-cr.43 

u 


55 Mlopohcnry 

0 es# 

S5H-eC4» 

IS 


3S Iflcrobanry 

2s^»-or,4s 
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phtiotti 

I V 


I}«cQrlptlon 

taAtt«tlon oolX 

Ditto- 


p 

yilter oboke 

p 

IPiltey ehiske 

. 

Xn^otjLote doll 

J' 

inAnotloa ooii 

tu 

It 

Ditto 

X15 

»*■ ' 

DIO 

» 

117 


Lie' : 

n 

LlO 

If 

ISO 

f»- 

T-l 

TratiefoTiaeT 

tlK-l 

wafor flWiteh 
five position^ 
8 pole 

'nK-8 

wafer switch 
four poeitlon 

6 polo 

HK-S 

• KKKo-aoie 
switch 

nK-4 

TWO -role 

3'vltoh 

HK-S 

wafer switch 
four rosltlon 

6 role 

nK-6 

SlnffXe-Tw>Te 

m^ltoh 

nK-7 

‘pwo-t'oXe 

switch 

riK-e 

WPfo? s*’dtoh 
rnsltloil 
r colG 


■ Meta 

35 lUoTobenrjr 
35 lflcK>!>fnry 

3.5 Henry 

5*5 Henry 
800 MloToheBYy 
80Q tdaroheiury 
38 lilenohenTy 

5 IflorojMnwy 

38 Mlorohenpy 
800 MtOTolxeauy 
lOOO Wiopohenry 
5 Mlorohenty 
36 Mlorohenry 

>fl^S’.04 

iM*ToJ*.09 


Ciphar 

25k -0^,4?, 
85H'“Or,4;5 

25K-or.05 

25«-of,05 

85|(*er.4X 

25H-or,4X 

85il**e^«4S 

85H-oi^«9 

25ir-e#;43 

26«-or,70 

25M'’0^.68 

25H-or.39 

25M-or^43 


?6u-eri20 

?Prt-of'.20 

r>rn^cf,Xl 

PfH-eSlff 

?'^m-gFIpo 
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! 

)■/ 

1 * 


• 91 





notion 

Beaf'rl-r^tlon 




Saitoh 

s'Pa-er.PT' 


i^IC~X0 

7w'o-‘»?ol« a^'ltoh 

-oCro 



Sln«ilo»T*olo 
awitoH . 

2f;H “o5^8S 


BK-« 

Xnteploolc but*- , 
ton 

06e7t?-l5 

C47(» 

BK-S 

Two-poX« svrlteh 

f»^‘5H-cr,26 


iap-1 

cnajrlnl 

u/p?en4-e 



Ooeylal !rec«tw 

tael# 

luy^e n 4r« 


flip 

Ftiaa COB ainuo 



K 

(jrouna bindlhft 
post 

r8«-n^l?.8 


; nn 

HfBtar Hr•^loo 

?5h -py. Ill 


r-l 

Coaxial .la ok 

P8jf-er.6S 


2 

Coaxial jack 

2f5jf-er.65 



jack 


?5s-«r,p? 

"■ 4 

Jnek 



C103 

’^tca condenser 

KCO-6 

iPO lanfstoOO t; 

Rl5*6 

Fired reslator 

BC-0.3 

1 na^rotnn ^10^ 
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